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In the course of a single month, March 1939, my associates and I 
had the opportunity to observe 3 children with severe acute hemolytic 
anemia of unknown origin. The symptoms and the course of the 
illness resembled those of Lederer’s anemia. 

The disease first described by Lederer? in 1925 as “a form of 
acute hemolytic anemia, probably of infectious origin’ is now com- 
monly called Lederer’s anemia as in the article by Holst.2, About 70 
cases, mostly those of children, have been reported from different 
countries. 

The course of the illness is highly dramatic. The onset is sudden. 
In a few days or even hours, during which severe vomiting is the 
most striking symptom, a serious state arises which is hard to inter- 
pret. The skin is pale gray or yellowish, the eyes are sunken and 
dull and consciousness becomes clouded. The urine is brown or rust 
red; examination of the blood shows anemia which is even severer 
than the symptoms would suggest. The course of recovery is even 
more remarkable than the onset. The patient, who was considered 
dying only a short time before, sits up in bed, speaks, asks for food 
and seems, though anemic, absolutely normal. The improvement of 
the blood picture is steady but slow; normal values are found after at 
least a week. Fatalities from the disease occur exceedingly rarely. 

A typical case will be reported at the end of this paper. Table 1 
shows the day on which the principal symptoms of the disease developed 
in the cases of the 3 children mentioned. 

In 1939 we observed 2 other children who suffered from a similar 
disease, which was also diagnosed as Lederer’s anemia, and exactly 
one year after their first admittance to the hospital, in March 1940, 


From the Department of Pediatrics, Hadassah Municipality Hospital; Service 
of Prof. L. F. Meyer. 
1. Lederer, M.: A Form of Acute Hemolytic Anemia Probably of Infectious 
Origin, Am. J. M. Sc. 170:500 (Oct.) 1925. 
2. Holst, P. F.: Sur les anémies hémolytiques non régistrables, Acta med. 
Scandinav., 1928, supp. 26, p. 469. 
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the 3 children seen the previous year came back, suffering from the 
same disease. This disposition to relapse and the marked eosinophilia 
in both the blood and the bone marrow forced us to discard our diag- 
nosis of Lederer’s anemia and look for another explanation. 

Debré and his collaborators* have already mentioned that some 
patients described as having Lederer’s anemia may in reality have hemo- 
lytic icterus. They emphasized, as did Josephs,* that the presence of 
normal erythrocytic resistance is not reason enough for setting aside 
the diagnosis of hemolytic icterus. Schiff* has recently published a 
case of hemolytic anemia with normal erythrocytic resistance. Abt ° 
found that of 3 infants suffering from hemolytic disease 1 had a nor- 
mal, 1 a decreased and 1 an increased erythrocytic osmotic resistance. 
Decreased osmotic resistance of the red cells, like splenomegaly and 
jaundice, may not necessarily be present in cases of hemolytic anemia, 


TABLE 2.—Percentage Incidence of Deceased Osmotic Resistance of Erythrocytes, 
Splenomegaly and Jaundice in Cases of Hemolytic Anemia 








Decreased Osmotic 
Resistance of Spleno- 
Author Erythrocytes megaly Jaundice 


Meulengracht: Der chronische und hereditiire hamolytische 
Ikterus, Leipzig, W. Klinkhardt, 1922 100 67 


Ginsslen, in Cobet, R., and Gutzeit, K.: Neue deutsche 
Klinik, Berlin, Urban & Schwarzenberg, 1936-1937, vol. 
14 (supp.), pp. 607-652 





but still the three symptoms are very common, as is shown by table 2. 
In our cases splenomegaly and jaundice were present only during the 
attacks; the osmotic resistance of the erythrocytes was normal or 
increased. Spherocytosis was never observed. 

There is one more point which must be considered in the differ- 
ential diagnosis of hemolytic icterus, namely, the bone marrow picture. 
There is still no unanimity as to the appearance of the bone marrow 
in hemolytic icterus. Weiner and Kaznelson* found 75 per cent ery- 
throblasts; Abt * found 70 per cent nucleated red cells in 1 of his 3 


3. Debré, R.; Sée, G., and Schrameck, G.: Congenital and Familial Hemo- 
lytic Disease in Children, Am. J. Dis. Child. 56:1189 (Dec.) 1938. 

4. Josephs, H. W.: Anemia of Infancy and Childhood, Medicine 15:3, 1936. 

5. Schiff, E.: Congenital Hemolytic Anemia with Normal Fragility of the 
Red Blood Cells, Arch. Dis. Childhood 13:264 (Sept.) 1938. 

6. Abt, A. F.: Hemolytic Disease in Infants, Am. J. Dis. Child. 60:812 
(Oct.) 1940. 

7. Weiner, W., and Kaznelson, P.: Ueber die zellige Zusammensetzung des 
Knochenmarks nach Erfahrungen mittels der Sternalpunktion nach Seyfarth, Folia 
haemat. 32:233, 1926. 
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cases. Escudero and Valera * did not confirm this relatively high per- 
centage of immature red cells. According to Jagi¢ and Klima,’ the 
degree of erythroblastic hyperplasia is in direct relation to the extent 
of the destruction of blood cells. Markoff ?® found many mitotic cells. 
None of the authors mentioned abnormalities of the white cells in 
the marrow. 

The examination of the bone marrow smears in our cases revealed 
different conditions in the different stages of the illness. During the 
hemolytic stage there were no nucleated red cells, while a consider- 
able number of myeloblasts, some of which contained Auer bodies, 
were present. (These bodies, which resemble Koch’s bacillus, are 
located in the protoplasm of the myeloblast and are believed to be typical 
of myeloid leukemia.) Eosinophilic young cells were numerous, as 
were megakaryocytes. During the period of recovery erythroblasts and 
normoblasts became very numerous and conditions with regard to the 
white cells were normal; the eosinophils decreased in the same way as 
they had increased in the blood. Megakaryocytes were observed only 
sporadically. It seems that in our cases hemolysis was accompanied by a 
stoppage in the production of red cells. This observation differs from that 
of Levy and Miller,*t who found no deviation from normal in the bone 
marrow in a case of Lederer’s anemia. But the bone marrow picture in 
our cases resembled that described by Mainzer and Joel ** in a case of 
anemia due to lack of vitamin A. 

In the same month that the 3 original patients were seen again, 
a new patient brought the solution to the problem of diagnosis. A 
boy of 1% years, the son of a farmer, was admitted to the hospital with 
the diagnosis of uremic coma. The history was typical of Lederer’s 
anemia, but the mother mentioned that on the farm broad beans ( Vicia 
fava) were being cultivated and that two days before the child, who 
liked the blossoms and the beans of the plant very much, had eaten 
some uncooked beans. This detail brought to mind a condition known 
in Italy and Greece, favism. 

Favism, an acute hemolytic anemia due to ingestion of broad beans, 
was known for centuries in the Mediterranean area, as is suggested 
by the Latin proverb: “Pythagorei faba se abstinuerunt.” It is said to 


8. Escudero, P., and Valera, M. E.: La biopsia del midollo osseo nelle sue 
applicazione in ematologia, Haematologica, II. Recen. 3:65, 1932. 

9. Jagi¢, N., and Klima, R.: Ueber die diagnostische Bedeutung der Knochen- 
markpunktion, Wien. klin. Wchnschr. 50:363 (March 19) 1937. 

10. Markoff, N.: Die Beurteilung des Knochenmarks durch Sternalpunktion, 
Deutsches Arch. f. klin. Med. 179:113, 1936. 

11. Levy, W., and Miller, M. J.: Acute Hemolytic Anemia, Lederer Type, 
Am. J. Dis. Child. 58:349 (Aug.) 1939. 

12. Mainzer, F., and Joel, W.: Vitamin-A-Mangel als Entstehungsfaktor der 
alimentaren Anamie des Kleinkindes, Acta med. Scandinav. 96:535, 1938. 
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be common now, especially in Sardinia and Sicily. Besides the hemo- 
lytic anemia, which is the severest form of this disease, there may also 
be other conditions due to the same cause, such as swooning, vomit- 
ing or diarrhea (Macciota'*). The morbidity rate in Sardinia is as 
high as 5.17 per cent, with a mortality rate of 8 per cent. Only 2 cases 
have been reported in the United States, those of McCrea and Ullery ** 
and Hutton.'® The disease has never before been observed in Palestine. 
According to Hutton,’ the factor of heredity is of importance in 20 per 
cent of the cases. 

We found that all of the first 3 patients, whom we thought had 
Lederer’s anemia, had fallen ill, both the first and the second time, one 
or two days after eating broad beans. We were unable to trace the 
other 2 patients seen in 1939. But in August 1940 a 12 year old boy 
and in January 1941 a 7 year old boy were admitted to the hospital 
with acute hemolytic anemia a day after they had eaten broad beans. 
Both of them survived. It is remarkable that at least 3 of our patients 
were extremely fond of broad beans. 

Though favism has been hitherto unknown in this country, it seems 
to be common here. It is probable that in some of the cases in which a 
diagnosis of black water fever was made the disease in reality was 
favism. It is remarkable that according to the statistics of Yoffe '® 
the number of cases of black water fever rose from 7 in January and 
12 in February to 113 in March and decreased to 9 in April and 2 
in May, while the peak of the malaria morbidity is in July and August 
(Robinson **). In March malaria is uncommon, but this is the month 
of the ripening of the broad beans. 

The pathogenesis of this disease is obscure. It occurs not only 
after the ingestion of uncooked or cooked beans but as a result of 
inhalation of the blossom dust (Macciota**). This, and the marked 


eosinophilia in both the blood and‘the bone marrow, support the allergic 
theory. The results of cutaneous tests are not clear. McCrea’s * 
patient reacted positively to an extract of the beans, but Hutton’s *° 
patient had a negative reaction. Among our patients 1 had a positive 
reaction to a cutaneous test, as did the mother of a child with favism 
who had herself once suffered from “black water fever.” 


13. Macciota, T.: Studio sul “favismo” nei bambini, Riv. di clin. pediat. 24: 
721, 1926. 

14. McCrea, T., and Ullery, J. C.: Favism, J. A. M. A. 101:1389 (Oct. 18) 
1933. 

15. Hutton, J. E.: Favism, J. A. M. A. 109:1618 (Nov. 13) 1937. 

16. Yoffe, H. W.: Blackwater Fever in Palestine, Harefuah 4:18, 1930. 

17. Robinson, F.: Malaria Morbidity Among the Jewish Population (in 
Palestine) During the Year 1935, Harefuah 10:315 (June) 1936. 
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REPORT OF A TYPICAL CASE OF FAVISM 


J. S., a 2 year old boy, had had a normal birth, had developed well and had 
had no previous illnesses. He had awakened in the night with stomach ache, 
diarrhea and vomiting. His condition became worse with every hour; his eyes 
became sunken and his skin yellow, and he passed rust red urine. In the morn- 
ing he seemed to be in agony, and the physician who saw him first, in the out- 
patient department, had no hope of his recovery but nevertheless sent him into 
the hospital. : 


Tas_eE 3.—Morphologic Characteristics of the Blood in a Case of Favism 








Day of Illness 
A. 





vty 
Seeond Third Sixth 


Hemoglobin content (Sahli), per cent 10 22 78 
Erythrocytes, millions per cubic millimeter... * 1.2 1.76 4.12 
Normoblasts, per cent 54 52 ba 
Reticulocytes, per thousand p 638 728 22 
White cells, per cubic millimeter 3% 26,200 20,600 6,800 
White cells, per cubic millimeter, corrected... 12,000 6,800 
Promyelocytes, per cent P 0 0 

Myelocytes, per cent p 2 0 
Nonsegmented neutrophils, per cent } 21 9 

Segmented neutrophils, per cent ‘ 44 47 

Segmented eosinophils, per cent 1 11 

Segmented basophils, per cent 1 0 
Lymphocytes, per cent 3: 28 31 
Monocytes, per cent f 3 2 





TasL_eE 4.—Morphologic Characteristics of the Bone Marrow in a Case of Favism 








Day of Illness 
2 EE 





"First Third 


Myeloblasts, per cent b 1.2 
Myeloblasts with Auer bodies, per cent 0 
Neutrophilie promyelocytes, per cent 4 4.2 
Eosinophilic promyelocytes, per cent 0 
Neutrophilic myelocytes, per cent 3.8 
Eosinophilic myelocytes, per cent 3. 1 

Neutrophilic nonsegmented forms, per cent 8.2 
Eosinophilic nonsegmented forms, per cent wf 2.4 
Neutrophilie segmented forms, per cent........... tess) SEs Te! : 10 

Eosinophilic segmented forms, per cent 5.5 2.4 
Proerythroblasts, per cent 8.4 
Erythroblasts, per cent 21.6 
Normoblasts, per cent 2 34 





When we saw the child he was unconscious; his skin was gray-yellow, and 
the visible mucous membranes were colorless. There was no reaction of the 
cornea and only a slight reaction of the pupils. A systolic murmur was heard 
at the apex of the heart. The Jungs were normal. The liver extended 4 cm. 
below the costal margin and the spleen 3 cm. The feces were normally colored. 
The urine was brownish red and contained hemoglobin and urobilinogen in large 
quantities. The sedimentation rate varied from 8 to 18 mm. (Westergreen), 
and the arterial pressure was 65 mm. of mercury systolic and 40 mm. diastolic. 
The serum contained hematin. Examination of the blood showed: bilirubin, 
1.2 mg. per hundred cubic centimeters; urea, 128 mg.; chlorides, 640 mg.; albumin, 
4.2 mg., and globulin, 2.2 mg. The prothrombin content (Quick’s method) was 
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45 mg. per hundred cubic centimeters of plasma; the osmotic resistance of the 
erythrocytes was within normal limits. No plasmodia were observed. The 
morphologic characteristics of the blood and the bone marrow are given in tables 
3 and 4. 

A transfusion of 15 cc. of blood per kilogram of body weight was given 
immediately. When the vein was opened a rosy fluid came out which had no 
resemblance to blood. After the transfusion had been given the child stood up 
in bed. During the first day he was very weak and slept all the time except 
during meals. The urine remained as it was; the liver and the spleen became 
smaller. The next day another blood transfusion was given. The urine became 
normal and contained only small quantities of urobilinogen. The child was pale 
but looked well. He recovered completely in a week’s time. 


SUMMARY AND CONCLUSIONS 

During the last two years my associates and I have observed a dis- 
ease which seems to have been hitherto unknown in Palestine. The 
disorder is favism, an acute hemolytic anemia due to ingestion of broad 
beans (Vicia fava). Favism is not uncommon in Sicily and Sardinia; 
only sporadic cases have occurred in other countries, for example, 
among Italian immigrants in the United States. 

The onset of the illlness is sudden. The first symptoms are vomit- 
ing and diarrhea. The urine is reddish brown; the skin turns pale 
gray; the eyes become sunken, and consciousness is clouded. The 
number of erythrocytes may fall to 1,000,000 or less per cubic milli- 
meter and the hemoglobin content to 10 per cent. Recovery, which 
begins spontaneously, in general is assisted by blood transfusions and 
takes one to two weeks. Fatalities are rare. The course of the illness 
resembles that of Lederer’s anemia, but in favism relapses are common. 

Examination of the bone marrow suggests that there are a stoppage 
of the production of red blood cells during the hemolytic period and 
excessive production during the first days of recovery. 

We observed 6 patients with the disease ; 3 of them had two attacks. 
We believe that this disease is more common than is supposed and 
suggest that some of the patients with so-called black water fever may 
in reality suffer from favism. 





FACTORS INFLUENCING RETENTION OF NITROGEN 
AND CALCIUM IN PERIOD OF GROWTH 


IV. EFFECT OF ESTROGEN 


JOSEPH A. JOHNSTON, M.D. 
DETROIT 


Puberty in the girl was shown in a previous communication’ to be 
associated with a fall in the retention of calcium and nitrogen, a fact 
which might be anticipated if one recalls the prompt diminution in the 
rate of growth associated with the attainment of sexual maturity. 
The phenomena of a rapid increase in the rate of growth preceding 
puberty and the fall following it have been shown to correlate with 
physiologic and not with chronologic age. It has likewise been shown 
that there is a rise in the basal metabolic rate associated with the increas- 
ing rate of growth and the increasing retention of calcium and nitrogen 
and a fall in the metabolic rate coincident with the diminishing retention 
of these two substances; in other words, changes in the metabolic rate 
paralleled directly, rather than inversely, the retentions of calcium and 
nitrogen, though an inverse relation might have been expected from the 
result of work on the effects of thyroid on adults. The present inquiry 
was planned to study the effect of estrogenic substance on the retention 
of these substances in the girl at puberty. 

Katzman and Doisy? have demonstrated that there is a cyclic 
excretion of estrogenic substance even before the onset of menstruation, 
and in the blood of the normally menstruating woman Frank * has 
described a gradual increase in the excretion of this substance in the 
week just preceding the onset of the flow and a sharp disappearance 


two to six hours after the onset of the flow. 


From the Henry Ford Hospital. 

Read at the Annual Meeting of the Society for Pediatric Research, Atlantic 
City, N. J., May 6, 1941. 

1. Johnston, J. A.: Factors Influencing Retention of Nitrogen and Calcium 
in Period of Growth: III. Puberty in the Normal Girl and in the Girl with the 
Minimal Type of Tuberculosis, Am. J. Dis. Child. 59:287 (Feb.) 1940. 

2. Katzman, P. A., and Doisy, E. A.: The Quantitative Determination of 
Small Amounts of Gonadotropic Material, J. Biol. Chem. 106:125 (Aug.) 1934. 

3. Frank, P. T.: Sex-Endocrine Factors in Blood and Urine in Health and 
Disease, in Glandular Physiology and Therapy, Chicago, American Medical Asso- 
ciation, 1935. 
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OBSERVATIONS FROM THE LITERATURE 


Effects of Estrogen on the Retention of Calcium.—When it is con- 
sidered how great a change in actual retention of calcium may go on 
with relatively slight changes in the levels in the blood, it might be 
expected that studies on such levels would give equivocal results; 
amounts of estrogen small enough to effect no change in the levels 
in the blood might nevertheless cause a diminished retention. It has 
been reported that administration of estrogen has caused an elevation 
(in the pigeon),* a reduction (in the lactating cow, with an increased 
ash in the milk) ° and no significant change ® in the levels of calcium. 
Skeletal studies have shown that there is a cyclic ossification of the red 
marrow of the long bones of pigeons coincident with the maturation 
of the ovarian follicle (Kyes and Potter *), and Pfeiffer and co-workers ° 
demonstrated in sparrows a skeletal hyperossification similar to that 
occurring normally in females in the egg-laying season. Day and Follis ® 
found that there was an increased concentration of ash in rats receiving 
estradiol benzoate but an actually decreased total amount of bone because 
of the decreased growth in length, changes which were less marked in 


the adult animal and did not occur in those which were senile. In this 
connection it should be pointed out that in attempting to interpret any 
of these results not only should species differences be borne in mind 


but it should be anticipated that the effects of estrogen will be con- 
ditioned by the phase of growth in which it is used. The anabolic effect 
of thyroid on calcium metabolism in the period of growth is in marked 
contrast to its catabolic effect in the adult. In substance these observa- 
tions suggest that estrogenic substance plays a role antagonistic to 
growth, which would lead one to expect depressed retentions of calcium 


4. Riddle, O., and Dotti, L. B.: Blood Calcium in Relation to Anterior Pitui- 
tary and Sex Hormones, Science 84:557 (Dec. 18) 1936. 

5. Folley, S. J.: The Effect of Estrogenic Hormones on Lactation and on the 
Phosphatase of the Blood and Milk of the Lactating Cow, Biochem. J. 30:2262 
(Dec.) 1936. 

6. Marlow, H. W., and Koch, F. C.: The Effect of Sex Hormones on Blood- 
Calcium and Inorganic Blood-Phosphate Levels, Endocrinology 21:72 (Jan.) 1937. 

7. Kyes, P., and Potter, T. S.: Physiological Marrow Ossification in Female 
Pigeons, Anat. Rec. 60:377 (Nov. 25) 1934. 

8. Pfeiffer, C. A.; Kirschbaum, A., and Gardner, W. U.: Relation of Estrogen 
to Ossification and the Levels of Serum Calcium and Lipoid in the English Spar- 
row, Passer Domesticus, Yale J. Biol. & Med. 13:284 (Dec.) 1940. 

9. Day, H. G., and Follis, R. H., Jr.: Skeletal Changes in Rats Receiving 
Estradiol Benzoate as Indicated by Histological Studies and Determinations of 
Bone Ash, Serum Calcium and Phosphatase, Endocrinology 28:83 (Jan.) 1941. 
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after its use. Zondek ?° has, in fact, expressed the belief that he could 
show an inhibition of the function of the anterior lobe of the pituitary 
after the administration of estrogen (dimenformon) and that he could 
induce a resumption of growth by administering a preparation of the 
anterior lobe of the pituitary containing the growth hormone. There 
is likewise to be expected a difference between the effects of an 
endocrine substance given to supply a hormonal defect and the effects 
of the substance given to a subject already producing normal amounts of 
this hormone, a point which was stressed elsewhere." 

Effect of Estrogen on the Basal Metabolic Rate-——Sherwood and 
co-workers *” in 1933 showed that the administration of estrogen caused 
a lowering of the basal metabolic rate in rabbits, which was more pro- 
nounced in those whose rates had been previously elevated by the feed- 
ing of thyroid; later, in 1937, Sherwood, Wilson and Boneta ** observed 
no effect on the basal metabolic rates of thyroidectomized rats from the 
administration of estrogen. Danforth and co-workers ‘* observed no 
effect in the normal rat, but they expressed the belief that the response 
to thyroid was diminished if the animal first received estrogen. 


METHODS 


Continuous balance studies on nitrogen and calcium, with periodic determinations 
of the basal metabolic rate, were carried out in the manner described in detail in 
the first two papers in this series.15 Control periods of eighteen days before and 
after the injections of estrone (theelin) were used because of the belief that this 
number represented in the case of calcium the minimum number of days which 
could be considered statistically significant. The planned eighteen day period for 
the administration of estrone was shortened on 1 occasion, however, to six days 
because of the occurrence of nausea, and in another instance a twelve day period 
was used. Swelling of the breasts and a sense of unpleasant fulness occurred 
twice, and in all subjects a serous vaginal discharge developed. 


10. Zondek, B.: Impairment of the Anterior Pituitary Functions by Follicular 
Hormone, Lancet 2:842 (Oct. 10) 1936. 

11. Johnston, J. A., and Maroney, J. W.: Observations on Nitrogen and Cal- 
cium Balances as Affected by Growth and Gonadotropic Hormones Administered 
for Short Periods to Growing Children, Endocrinology 25:199 (Aug.) 1939. 

12. Sherwood, T. C.; Savage, J., and Hall, J. F.: The Effect of Amniotin in 
the Basal Metabolism of Rats and Rabbits, Am. J. Physiol. 105:241 (July) 1933. 

13. Sherwood, T. C.; Wilson, T. M., and Boneta, H.: The Relation of Amni- 
otin to the Basal Metabolism of the Thyroidectomized Rat, Am. J. Physiol. 120: 
671 (Dec.) 1937. 

14. Danforth, D. N.; Greene, R. R., and Ivy, A. C.: The Effect of Female 
Sex Hormones upon Oxygen Consumption Rate of Normal Rats and upon the 
Tolerance to Desiccated Thyroid, Endocrinology 21:361 (May) 1937. 

15. Johnston, J. A., and Maroney, J. W.: Factors Affecting Retention of 
Nitrogen and Calcium in Period of Growth: I. Effect of Thyroid on Nitrogen 
Retention, Am. J. Dis. Child. 58:965 (Nov.) 1939; II. Effect of Thyroid on Cal- 
cium Retention, ibid. 58:1186 (Dec.) 1939. 
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RESULTS 


The results are recorded in detail in the tables and the chart. There 
was a diminution in the retention of calcium referable to an increased 


TasLe 1.—Data for F. G. 


Age, 13 4/12 years; Menarche, 13 years; Weight, 116 pounds (52.6 Kg.); 
Height, 61% inches (157 Cm.); Dietary calories, 2,200. 








Basal Meta- 
¥ bolic Rate, Basal 
Nitrogen, Gm. Calcium, Gm. Percentage COalories 
re eae = A S\ ———“— _ per 24 
Dates Intake Output Balance Intake Urine Stool Balance B.* Tal.* Hours 





10/22-26 14.85 13.24 +1.31 1.441 0.091 0.905 +0.445 —19 —9 
10/27-11/1 14.74 10.49 +4.25 1.518 0.072 0.648 +0.798 —20 — 9 
11/ 2-7 14.85 10.46 +4.39 1.507 0.074 0.976 +0.468 —20 —10 


Average 14.81 11.40 +3.41 1.488 0.079 0.839 +0.570 —20 —10 


11/ 8-13 ¢ 14.68 14,06 +0.57 1.436 0.086 1.045 +0.305 —16 
11/14-19 14.74 9.95 +4.79 1.485 0.075 1.115 +0.295 —23 


Average 14.69 12.01 +2.68 1.460 0.081 1.080 +0.299 —19 


11/20-25 14.96 10.47 +4.49 1.518 0.065 14 +0.310 —16 
11/26-12/1 14.74 11.26 +3.48 1,452 0.063 063 +0.327 —1l4 
12/ 2-7 14.30 10.34 +3.96 1.375 0.040 67: +0.662 


Average 14.66 10.69 +3.97 1.448 0.056 98 +0.433 —15 





*In this and succeeding tables, ‘‘B’’ refers to the basal metabolic rate calculated on the 
basis of surface area from the Boothby-Sandiford tables and “Tal.” to the rate calculated 
on the basis of height from Talbot’s tables. 

t 2,000 units of estrone was given daily for 12 days. 


Taste 2.—Data for F. P. 


Age, 13 2/12 years; Menarche, 13 5/12 years; Weight, 116 pounds (52.6 Kg.); 
Height, 61% inches (157 Cm.); Dietary calories, 2,200. 








Basal Meta- 
Basal bolic Rate, 
Nitrogen, Gm. Calcium, Gm. Calories Percentage 
— ———~ — A —, per 24 
Dates Intake Output Balance Intake Urine Stool Balance Hours 


8/14-19 14.41 11.00 +3.41 1.408 0.088 0.740 +-0.580 1,489 
8/20-25 13.76 10.89 +2,87 1.382 0.096 0.812 +0.474 1,344 
8/26-31 14.30 11.21 +3.09 1.331 0.093 0.785 +0.453 1,351 


Average 14.16 11.03 +3.13 1.374 0.092 0.779 +0.503 1,395 





9/ 1- 6* 14.30 11.12 +3.18 1,276 0.095 0.768 +0.413 1,299 
9/ 7-12 14.30 11.77 +2.53 1.276 0.103 0.958 +-0.220 1,346 
9/13-18 12.76 11.48 +1.28 1.27 0.105 0.820 +-0,351 1,337 


Average 13.79 11.46 +2.33 1.276 0.101 0.847 +-0.328 1,327 


9/19-24 15.18 12.24 +2.94 1.441 0.105 0.862 +0.474 
9/25-30 14.74 13.14 +1.60 1.463 0.118 0.903 +-0.442 


Average 14.96 12.69 +2.27 1,452 0.112 0.882 +0.458 





* 2,000 units of estrone was given daily for 12 days. 


output in both the feces and the urine. Nitrogen retention diminished in 
4 instances, and in a fifth instance it declined in the after-period. It 
was not thought that the basal metabolic rate showed any consistent 
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significant change. Though in all cases there was recovery from the 
depressed balances in the after-period, the balances were lower than 
in the foreperiod, which suggests that the estrone continued to exercise 
an effect for at least a week after its administration. 


TABLE 3.—Data for C. B. 


Age, 15 years; Menarche, 14 years; Weight, 122 pounds (55.3 Kg.); 
Height, 63 inches (160 Cm.); Dietary calories, 1,900. 








Basal Meta- 
bolic Rate, Basal 
Nitrogen, Gm. Calcium, Gm. Percentage Calories 
Period —__ -a OF c—_—_-—_—_-_— meneame TE ange — per 24 
Dates No. Intake Output Balance Intake Urine Stool Balance B. Tal. Hours 


3/19-23 1 12.60 12.71 —0.11 1,120 0.005 0.705 +0.410 —1 1,411 
3/24-29 2 12.51 11.82 +0.69 1.150 =: 0.018 0.653 +0.479 —15 ” 
3/30-4/4 3 12.42 12.43 —0.01 1.190 0.032 1.075 +0,083 —6 1,335 


Average 12.50 12.29 +0.21 1,155 0.019 0.817 +0,319 —7 1,317 
4/ 5-10* 12.60 11.39 +1.21 1.130 0.046 0.903 +0.181 


4/11-16 5 12.75 11.59 +1.16 1.180 0.043 0.825 +0,.312 
4/17-22 6 12.80 13.54 —0.74 1.200 0.043 0.979 +0.178 —12 


Average 12.77 12.56 +0.21 1.190 0,043 0.945 +0.245 —12 





* 2,000 units of estrone was given daily for 6 days. 


TasL_E 4.—Data for J. S. 


Age, 13 9/12 years; Menarche, 12 5/12 years; Weight, 118% pounds (53.9 Kg.); 
Height, 59%4 inches (151 Om.); Dietary calories, 2,400. 








Basal Meta- 

Basal bolic Rate, 

Nitrogen, Gm. Calcium, Gm. Calories Percentage 
A Ha -_-——- per 24 





Period ———-——- — aie pimeieallnabiietsin 
Dates No. Intake Output Balance Intake Urine Stool Balance Hours B. Tal. 


1 14.88 13.10 +1.78 1.368 0.045 1.023 +0.300 1,342 +5 
5/31-6/5 2 14,88 13.92 +0.96 1.440 0.021 0.975 +0,444 1,392 +9 
3 


5/25-30 
6/ 6-11 14.88 13.41 +1,.47 1.368 0.040 1.010 +0.318 1,313 : +3 
Average 14.88 13.48 +1.40 1.392 0.035 1,003 +0.354 1,349 +6 


6/12-17* 4 14.64 13.61 +1.03 1.368 0.048 1.010 +0.310 1,361 
6/18-23 5 14.64 13.58 +1.06 1.296 0.050 1.081 +0,165 
6/24-29 6 14.40 13.56 +0.84 1.344 0.056 1.030 +0.258 1,320 


Average 14.56 13.58 +0.98 1.336 0.051 1.040 +0.245 1,340 


6/30-7 /5 7 14.76 13.96 +0.80 1.344 0.051 0.963 +0.330 1,325 
7/ 6-11 8 15.60 13.95 +1.65 1.320 0.055 1.098 +0.167 1,301 
7/12-17 9 14.88 13.59 +1.29 1.296 0.041 0,969 +0.286 1,351 


Average 15.08 13.88 +1.25 1.320 0.049 +0.261 1,326 





* Stilbestrol was given. 


DATA ON SUBJECTS 


As will be noted from the following case histories, the subjects were all girls at 
puberty, in 4 of whom menstruation was established and in 2 of whom secondary 
sex characteristics had appeared but menstruation had not. 

F. G., aged 132 years, had experienced the menarche at 13 years; she reacted 
to tuberculin and had a calcified gland in the hilus. She had been admitted for 
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study of a behavior problem and remained for these observations pending a change 
in foster homes. There was some soreness of the breasts after administration of 
the estrogen. On the seventh day of the administration of estrone (2,000 units in 
oil was given daily for twelve days) menstruation started. 


TABLE 5.—Data for N. M. 


Age, 10 7/12 years; Menarche, 10 3/12 years; Weight, 110%4 pounds (50.1 Kg.); 
Height, 61% inches (157 Cm.); Dietary calories, 2,200. 








Basal Meta- 
i bolic Rate, Basal 
: Nitrogen, Gm. Calcium, Gm. Percentage Calories 
Period ——_—-_~— ———___A—________—_ —_A———, per 24 


r Se, (ee Se, ke 
Dates No. Intake Output Balance Intake Uri Stool Balance B. Tal. Hours 


2/26-3/3 13.42 14.40 y 1,232 ’ 0.733 +0.341 —23 —9 1,253 
3/ 4-9 f 14.74 11.43 +3.5 1.298 215 0.851 +0.235 
3/10-15 : 14.96 12.93 2. 1.364 .29% 0.698 +0.373 - 2 1,339 


Average 14.37 12.92 + 1.45 1.298 2a 0.761 +0.316 E 1,296 


3/16-21 14.08 12.86 +1.22 1.254 0.645 +0.314 — 1,447 
3/22-27* é 14.74 13.07 +1.67 1.276 0.269 0.906 +0.101 : 1,409 
3/28-4/2 j 14.74 12.97 +1.77 1,254 0.250 0.736 +0.268 1,320 

Average 14.52 12.97 +1.55 1.261 0.271 0.762 +0.228 1,392 


4/ 3-8 14.74 13.12 +1.62 1.254 0.260 0.925 +0.069 P 1,361 
4/ 9-14 14.52 12.51 +2.01 1.254 0.270 0.681 +0.303 1,392 
4/15-20 12.98 13.47 —0.49 1.254 0.211 0.787 +0.256 


Average 14.08 13.03 +1.05 1.254 0.247 0.798 +0.209 é 316 





* 2,000 units of estrone was given each day for 18 days. 


TABLE 6.—Data for E. S. 


Age, 9 3/12 years; Menarche, not experienced; Weight, 701% pounds (31.9 Kg.); 
Height, 55% inches (140 Om.); dietary calories, 1,900. 








Basal Meta- 

Basal bolic Rate, 

Nitrogen, Gm. Calcium, Gm. Calories Percentage 
Period —— a~ on a an —~ per 24 -———-*—, 
Dates No. Intake Output Balance Intake Urine Stool Balance Hours B. Tal. 


1/17-22 1 12.45 10.88 +1.57 1.140. 0.016 0.792 +0.332 1,099 +0 





1/25-28 2 12.10 10.91 +1.19 1,150 0.045 0.863 +0.207 1,145 +4 
1/29-2/3 3 11.45 10.73 +0.72 1,120 0.023 0.687 +0.410 


Average 12.00 10.84 +1.16 1.125 0.028 0.781 +0.316 1,122 


2/ 7-12 4 12.12 11.18 +0.94 1.120 . 0.948 +0.149 1,169 
2/13-18* 5 12.71 11.42 +1.29 1,120 ; 0.790 +0.304 1,114 
2/19-24 6 12.05 11.12 +0.93 1.030 . 0.815 +0.195 1,085 


Average 12.29 11.24 +1.05 1.090 , 0.851 +0.216 1,123 


2/25-3/2 11.58 12.96 —1.38 1.C60 0.806 +0.204 
3/ 3-8 8 12.65 9.68 +2.97 1.130 0.007 0.700 +0.423 1,135 
3/ 9-14 9 12.90 10.67 +2.23 1.180 0,013 0.887 +0.280 1,114 


Average 12,38 11.11 +1.27 1,123 0.023 0.798 +0.302 1,124 





* 2,000 units of estrone was given daily for 6 days. 


F. P., aged 13%2 years, experienced the menarche at 13%2 years; she was 
well nourished. She reacted to tuberculin but had a normal roentgenogram of 
the chest. The observations were made pending her assignment to a foster home. 
No subjective symptoms resulted from the administration of estrone, but there 
was a marked serous vaginal discharge. 
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C. B., aged 15 years, had experienced the menarche at 14 years; she reacted to 
tuberculin but had a normal roentgenogram of the chest. She was admitted for 
removal of her tonsils and adenoids because of frequent sore throats. Catamenia 
was present on admission, on March 16; the injections of estrone were begun on 
April 5. 

J. S., aged 13%. years, had experienced the menarche at 1252 years. When 
she was 10 years old it was discovered that she reacted to tuberculin and had 
calcified nodes at the hilus and a calcified tubercle at the base of the right lung. A 
minimal reinfection type lesion of tuberculosis was found when she was 13 years 
old; so she was hospitalized and crushing of the phrenic nerve was performed. 
Rapid clearing of the lesion occurred. Catamenia was present from May 28 to 
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FP E.S. FG 
The effect of estrone (theelin) on the retention of calcium and nitrogen. (J. S. 
was given stilbestrol instead of estrone.) 


June 2 and from June 30 to July 14. One tablet of stilbestrol was given every 


other day for eighteen days. 
N. M., aged 10%2 years, had experienced the menarche at 10°42 years. She had 


been institutionalized for tuberculous pleurisy, which had healed satisfactorily. 
Secondary sex characteristics had appeared, and her stay was prolonged through 


and beyond the menarche. 
E. S., aged 9%2 years, had not experienced the menarche. She was being 


observed and treated with desensitizing doses of tuberculin because of phlyctenular 
conjunctivitis. 
COMMENT 
Since the 6 subjects to whom estrone or stilbestrol was given presum- 
ably were producing normal amounts of estrogen, the experiment merely 
measured the effect of giving an excess rather than that of correcting 
a deficit, and the results should be interpreted with that fact in mind. 
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In the study on the effects of thyroid it was brought out that in the 
growth period an anabolic effect resulted when this substance was given 
to supply a defect but that excessive amounts resulted in a reversal of 
this effect. 

The results seem at variance with those given in a recent report 
by Albright,’* but again it should be emphasized that in this work, as 
in all studies involving the hormones, the effect of administered glandular 
substances will be conditioned by defect, by age and by the state of the 
reserves of calcium and nitrogen. This physiologic principle has previ- 
ously been stressed in connection with studies on the effects of thyroid 
and of the growth and gonadotropic principles of the anterior lobe of the 
pituitary on the retention of nitrogen and calcium. 


SUMMARY AND CONCLUSIONS 


Estrogenic substance (estrone) administered in amounts varying 
between 12,000 and 36,000 units to apparently normal girls at puberty 
resulted in a depression of the calcium balance in 5 instances referable 
to an increase in both the urinary and the fecal fraction. The nitrogen 
balance was likewise depressed in 3 of 8 instances. Stilbestrol admin- 
istered to 1 normal girl at puberty likewise resulted in diminution of 
both calcium and nitrogen. 


16. Albright, F.; Smith, P. H., and Richardson, A. M.: Postmenopausal Osteo- 
porosis: Its Clinical Features, J. A. M. A. 116:246 (May 31) 1941. 





EFFECT OF OPERATIVE PROCEDURES ON THE 
EMOTIONAL LIFE OF THE CHILD 


GERALD H. J. PEARSON, M.D. 
PHILADELPHIA 


Surgical operations, although necessary for the patient’s life and 
health, are frightening and upsetting. The adult recovers from this emo- 
tional upset in a reasonably short time and does not necessarily show in 
his later emotional reactions the effects of the operation. This is not so 
true of the child. His emotional development, that is, his capacity 
to handle his emotional reactions, is still incomplete. His ego has not 
acquired a very stable ability to test reality. His knowledge of his own 
physiology and anatomy is meager and is confused with weird specula- 
tions about the inside of his body, and he is reticent about discussing 
these weird ideas with adults lest he be laughed at, as has happened 
so often. 

When he has to have an operation, he is seldom told what is going 
to happen to him and may even not be told that there is to be an opera- 
tion until he is taken to the hospital or comes to the operating room. 
In the hospital he overhears many strange discussions which he only 
partly understands, and if he asks questions he is often put off by answers 
that have no bearing on the topic he is considering. Under these con- 
ditions he tends to become overwhelmed by a flood of partial knowledge, 
erroneous speculations and weird ideas which usually frighten him very 
much. He then tries to alter his behavior to avoid a repetition of the 
ideas; for example, he may suddenly become afraid of all physicians 
even though they are really very friendly and kind to him. He may 
repress the memory of the whole operative procedure in order to stop 
thinking about his fear-filled notions. This repression will result in 
alterations in his behavior, his emotional reactions and his character, and 
it may lead to far reaching difficulties in his later life. 

In this paper I wish to present some case material to illustrate the 
immediate effect of an operation on a child, the repression of the memory 
of an operation and the result of such repression in childhood and in later 
adult life. 


From the Department of Child Psychiatry, Temple University School of 
Medicine, and the Department of Psychiatry, Graduate School of Medicine, Uni- 


versity of Pennsylvania. 
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CASE MATERIAL 


Case 1.1—A white boy aged 10 years was referred from the pediatric ward 
because of continual masturbation and unfriendliness toward the other children. 
He was in the hospital for amputation of his right leg, which had been injured 
in a fall from a freight train. 

When I saw him he lay in bed unsmiling, dejected and unfriendly. All the 
time that he was talking and at times when he was being observed unknowingly he 
masturbated. While he was drawing one day I noted that he was using his left hand. 
I asked him if he was left handed. He stated that he was not, but when I asked 
why de did not use his right hand he replied, “I’m busy with that hand.” It 
was the right hand which he always used for masturbation. For a week I had 
to lead all conversations and do most of the talking. At no time did the patient 
mention his leg or his hospitalization. (Only once, prior to my seeing him, had 
he asked about his leg, and he was told that it was necessary to “cut off your 
leg to save your life.”) Crayons and a coloring book aroused some interest, but 
there were no spontaneous remarks even about these. Questions about his family 
he answered with only the briefest of comments. At the end of the week he appeared 
to be more anxious than previously and masturbated continually. His conversa- 
tion was meager and dealt only with generalities. I told him that I would revisit 
him in the afternoon. When I came back the first thing he asked was, “Are you 
a doctor?” When I answered he asked, “Do you work here?” “Do you come 
to see me every day because you have to, or do you want to come?” “I come 
because I like you.” “Do you love me?” When I answered in the affirmative he 
actually smiled for the first time since I had known him. The next hour was 
spent in answering a continuous flow of questions about his leg and his future. 
He asked, “Will I be able to wiggle my toes?” “Will my leg grow again or 
will it always be like it is now?” (touching his leg for the first time). “Will I 
have a foot on the artificial leg?” When told that he would he said, “Then I won't 
have an old stump like some of those bums around the railway.” “Can I sit?” 
“Will I be able to walk?” “Can I run?” “Will I be able to go to school?” “Can 
I play again?” “Will the other kids like me?” “They will make fun of me.” 
“My mother will make fun of me.” “Can I leave the hospital some time?” “Will 
the skin peel where it has been cut off?” “When the bandage is taken off I’m 
sure that it will start to peel.” “When they take the rag off there won't be 
anything to hold the skin down, and it will begin to peel, and I won’t be able 
to stop it.” “I won’t have any skin up to here” (pointing to his neck). “How will 
the artificial leg grow?” “When I have a size 2 shoe on my left foot how will 
they make the one on the right foot size 2 too?” When I told him he would 
be able to sit up, which he had thought was impossible, he was very anxious to 
be permitted to sit up in a wheel chair at once. During the course of the con- 
versation it was noted that as the anxiety lessened he did not masturbate quite 
as much. In fact, when I was leaving both of his hands were above the covers 
for the first time. Since then he has masturbated only when anxious or excited. 
In fact, on one occasion masturbation was the first indication that the patient 
was upset. 


1. This case is interesting in that it illustrates in detail the reason for the 
recommendations made by the Council on Physical Therapy of the American 
Medical Association in the article “The Psychologic and Physiologic Principles in 
Amputations” (J. A. M. A. 115:1719-1720 [Nov. 16] 1940). 
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One of the physicians casually remarked in front of him that he was getting 
thinner and needed to be fattened up. The patient went off by himself and began 
to cry and worry about this. When I visited him that morning he was practically 
in hysterics. After we had talked it over and I had explained that the physician 
only wanted to help him, he ate an exceptionally large dinner. Then he asked 
me to get the physician because he had something very important to tell him, 
and when he came the patient told him with much pride about the large dinner. 

There resulted a noticeable improvement in his behavior toward the other 
children. He took more interest in their activities and attitudes and often expressed 
his opinion about what some one else did. He joked with the other children, 
although his behavior was not as spontaneous as theirs. Each day he did a little 
school work, read the comic books and colored the pictures in his book. 

One morning after he had been moved to another part of the ward he was 
very much disturbed and was masturbating. He cried because he had been given 
only cereal for breakfast. He wanted to know the reason for this and why 
there was a red tag on his bed. An operation to graft some skin had been 
planned for that afternoon. He first was taken to the treatment room for a 
hypodermic injection. When he saw the needle he began to scream, “Don’t do that! 
You'll hurt me! I don’t want it!” (The previous day when he and another boy, 
who was 6 years old, were discussing the recent death of a baby he was told 
that the baby died because “they stuck a needle into it” and that the parents could 
collect the insurance. The patient told me that his father had taken out insurance 
on him so he could get money when he died. He said his father thought he 
would die soon.) On another occasion the patient was screaming because the 
nurse had come to prepare him for the grafting operation. He sobbed that they 
would cut skin from his foot and that they would not give him anything to eat. 
The necessity for the grafting was explained, with emphasis on the wisdom of the 
physicians. Many questions were answered. Finally, he stopped crying and stated 
spontaneously that he wanted to know everything that was going to happen. 


Case 2.—A boy 10 years of age, was brought to the child psychiatric clinic 
because one day he had rushed out to the street crying “Fire!” and had said 
he was choking and demanded medicine. In the middle of the night the father 
found him asleep on three chairs, covered by the family coats, with one cap on 
his head and one on each foot. The day before the attack his mother had returned 
from the hospital after an operation, and one week before he had had a tonsil- 
lectomy. 

The boy described the attack as follows: On the day of the attack he had 
gone roller skating with some friends after school, and after supper he ate a green 
apple. He then went across the street to a candy store and helped the proprietor 
straighten up some boxes for about half an hour. He then went with a friend 
up the street toward a bonfire. Although his companion went over to the side 
of the street where the fire was, he did not. He had two reasons for this. First, 
the boys who had the bonfire were a gang who picked on other boys. Second, 
he did not want to go across the street because he would be too near the fire. 
He stood looking at the fire and suddenly smelled alcohol, iodine and ether and 
did not know where he was. He ran home terribly frightened, was nauseated 
and had pains in his stomach. 

His associations to the drug smells were that he had smelled ether and alcohol 
when he had his tonsillectomy, that he was afraid of dying lest his mother, who 
was sick, die from the shock. His mother had had terrible pains in her stomach 
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for a long time, perhaps a year and a half. After the attack he had a dream in 
which an ugly old man was lying in a coffin; the coffin was put in the ground, 
and a number of men threw dirt on it. The dream woke him up, and after that 
he was terribly afraid of the dark, because he thought there was a man lurking there. 

As happens so frequently in cases of acute anxiety conditions in children, the 
parents discontinued treatment as soon as the acute stage was past. Two years 
later he reappeared in the dispensary, complaining of pains in his arms and legs, 
for which no organic cause could be found. His mother complained that he was 
“too smart for his age,” that he had been sick a great deal and that he cried 
easily when reprimanded. He got along well in school. He was seen only once 
and his condition was diagnosed as anxiety hysteria, although certain of his 
reactions were decidedly schizoid. 


Case 3.—A 9 year old boy, was referred to the outpatient department because 
he was nervous and had night terrors, during which he screamed and sat up. 
After he was wakened he said that he thought animals were after him, that snow 
was covering him or that something was after him to hurt him. One night 
he said that he was being buried. The next day he denied all knowledge of 
having any dreams. The attacks had occurred once or twice a night for the 
past two and one-half years. Two years before he had begun to nod his head in 
school and shake his finger at the wall, and when he was spoken to he said that 
he was counting things. For the last two years he had complained of pains in 
his legs. He had a tonsillectomy at 6 years of age, and a few months later the 
night terrors began. Shortly after this the compulsive behavior developed. 


He was brought to the outpatient clinic because of enuresis, and the 
parents interpreted the physician’s remarks to mean that the cause of all his 


emotional difficulties was his need of circumcision. He had been nervous and 
fearful about going to the clinic before he went, but his feelings were more intense 
afterward. He asked his mother many times whether the doctor meant he was 
going to cut his penis off and how he could go to the toilet if that happened. 
After circumcision was suggested, the night terrors were “terrible.” During one 
attack he shrieked, “You’re tearing my arm off! You're tearing my arm off!” 
He told me of a frightening dream in which an elephant was chasing him and 
its trunk broke off. It was at this point that the fear occurred. About the same 
time he was upset for two days because he saw a little boy across the street 
fall down and break his arm, and after the child was taken to the hospital the 
patient cried all day, feeling sure that the little boy would either die or have his 
arm amputated. When the boy returned home, with his arm in a splint, the patient 
still found it hard to believe that amputation was not the treatment for a broken 
arm; and he begged his father and mother to move away to the country, where 
such things could not happen to him. 

The content of the night terrors after he learned of the suggested operation 
shows his great fear of the circumcision and his rather fantastic ideas about what 
would happen afterward. These intensified the night terrors, which had started 
a few months after his tonsillectomy. 


Case 4.—A 2 year old boy was circumcised. When he came out of the anes- 
thesia he was in a towering rage and screamed that the doctor ought to die. 
The rage continued all that day, and when he woke next morning his first question 
~was, “Hasn’t the doctor died yet?” 
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It is evident from this case material that an operation, particularly 
if the child has been unprepared for it, or even the threat of an operation 
can be very frightening. The hustle and bustle of the preoperative 
preparations, the strange surroundings and the parents’ anxiety combine 
to make the child feel that something dreadful is about to happen. He is 
permitted little or no reaction to this terror. If he becomes aggressive 
he is punished, scolded or, at least, made to be still. Consequently, in 
the face of overwhelming terror he has to be passive. When he awakes 
from the anesthesia he feels sick and in pain, and his preoperative terror 
is greatly increased. He does not know what has happened to him, 
and he postulates the worst possible. He has fantasies as to what did 
happen to him which are far in excess of the actual facts, and they 
become the more fantastic the less the attempt made to correct them 
by adults; the more fantastic they become, the more terror he feels, 
because the terror inspired by the fantasies is added to his memory of 
the terror he felt after the operation and of the pain and discomfort of the 
operation itself. He also has fantasies of what will happen to him as a 
result of the operation, their content being usually that the injury will 
continue to increase and make him entirely different from any one else 
in the world, so different that he will no longer be able to do the things 
that other people can. One girl, to whom I will refer again, overheard 
a chance remark to the effect that sometimes the results of an injury do 
not appear at once. She incorporated this remark into her thinking and 
came to believe that by some magical process an injury continued to 
increase in secret and its most tragic results might not appear until years 
later. The child may try to reassure himself that the injury is not over- 
whelming and will not increase, but such efforts come into serious con- 
flict with his childish ideas of the magical properties inherent in things 
and situations. 

Even if he has been told what will happen, he will have fear and 
terror fantasies ; but if he has not been told, his fear will be much greater. 
Even if he is only threatened with an operation, as in case 3, he will have 
fear. If he is not allowed to verbalize to a sympathetic listener, who 
will not make fun of his ideas but will discuss them intelligently with 
him, all the fear-inspiring ideas and fantasies which he has had before 
and after the operation will tend to increase until they fill most of his 
waking life. 

His reactions to this situation of terror are the usual biologic ones 
of attack or flight. He may become very angry and desire to hurt and 
destroy the person or persons (the physicians or his parents) who were 
responsible for his fright. This anger may be expressed verbally (as in 
case 4) or physically, or he may abreact the fear by playing that he is 
performing the operation on another child. If the anger is not openly 
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expressed, either motorially or verbally, its presence can be detected in 
the child’s dream life, as in case 2. 

If an aggressive reaction does not appear or does appear and is 
relinquished, the child must use the mechanism of flight. In the actual 
sense flight from the fear situation or from the fear-inspiring fantasies 
cannot take place except through a withdrawal from all interests other 
than autoerotic pleasures, as in case 1, or by consciously attempting not 
to think about the situation or the accompanying fantasies. In the latter 
instance, the effect of the fantasies will begin to appear in the child’s 
automatic reactions and behavior. 

In order to avoid an increase in the fear, he starts to avoid all situa- 
tions which resemble the original fear-producing ones. In his ignorance 
of the facts of pathology and physiology, he starts to look for a reason to 
explain why he suffered this terrible experience. He usually regards the 
operation as a punishment, and this idea was verbalized in case 1. 

Such fantasies and reactions as I have described in the case material 
cited occur in all children who are subjected to an operation and occur 
to some extent even if the operative procedure is explained to the child 
and he is allowed to verbalize and discuss all his ideas and fears. In the 
latter instance, the fantasies will not be so developed and will affect his 
future reactions less. 

When the memory of the fear experience and the associated fantasies 


are repressed, the child begins to behave and to react to ordinary situa- 
tions as if the fantasies were actuality. 


Case 5.—A boy of 10 years, among other symptoms showed an abnormal 
fear of physicians and hospitals, so that any medical examination or treatment 
was practically impossible. Even in his psychiatric interviews his fear was enormous 
and continued for a very long time. He could give no reason for the fear. He 
said that no physician had treated him badly or hurt him severely, and he reiterated 
this time and again. The only experiences with a physician which he could remem- 
ber, apart from routine physical examinations, which might account for his fear, 
although he did not think it did, was a slight operation on the skin over his 
knee when he was 4 years old. He showed me the scar, which was about % inch 
(1.3 cm.) in length, and told me that the procedure had hurt him very little. 
Thus he actually was amnesic with regard to his real history, which was as follows. 

When he was 5 he suffered from enuresis, for which he was circumcised, but 
the disorder continued. Then an attempt was made to study his bladder by 
cystoscopy. His urethral meatus was too small; so he was given a local anesthetic, 
and meatotomy was performed. After the wound had healed the cystoscopic 
examination was made. Nothing abnormal was discovered; so his prostate gland 
was examined digitally, and he was given a course of prostatic massages, followed 
by irrigation of the bladder. Some time after these procedures were carried out 
the enuresis subsided. 

When one considers the actual pain, discomfort and fear that would naturally 
be associated with these measures, one can readily understand the boy’s fear of 
physicians. Of the procedures themselves he was totally amnesic, his memory of 
them appearing only in his behavior. 
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The repression of the incident and its associated fantasies may be 
complete, as in this case, or it may be less extensive. The repression 
may operate on part of the details of the incident, on the emotional 
reactions, on the fear and the reactions to the fear or on the fantastic 
ideas which develop. Whenever repression acts the unconscious 
memories of the incident begin to affect the person’s reactions and 
behavior in situations which resemble in some way the original traumatic 
experience. Reactions of the latter type are well illustrated by the 
following cases. 


Case 6.—A boy was circumcised when he was 4 years of age because he mas- 
turbated. He was not told what would happen and was frightened. When he 
woke up after the operation he found that his penis was very sore, and he 
blamed his mother and the physician. Before the operation he had been very 
interested in and had had a great admiration for penises. He had noticed that 
his father had no prepuce, and he had conceived the idea that to make a child 
the father gave his penis, or part of his penis, to the mother, that is, that his 
younger brother had been made from the missing part of his father’s penis. His 
mother had been a very restrictive parent, and the patient got the idea that he 
had been circumcised so that he could not have a child. He became enraged at 
his parents, particularly at his mother, and turned his libidinal attention from her 
to his father. He wished that the father would love him and make up to him 
by giving him a part of his penis, for he believed that since he had lost his 
prepuce he could not beget a child without losing all the rest of his penis but 
that if he was given a part of his father’s penis he would then be able to procreate. 
He attempted to draw his father’s attention to himself in many ways. He tried 
to get his father to wipe him when he went to the toilet and to play with 
him and even behaved badly in order to get his father to punish him. When 
he was 6 he read a book in which it was stated that a person with a flat thenar 
eminence was destined to be unsuccessful. He examined his own hand, came to 
the conclusion that it filled the description and that night had a nightmare, from 
which he woke screaming for his father. When the latter came, he pointed out 
to him his defective hand. The father tried to reassure him but was unsuccessful, 
because from that time he had the feeling that he would never be any good. 
He withdrew from ambitional attempts and reacted constantly as if he had been 
cheated. At 14 he consulted the physician who had circumcised him and inquired 
whether there was not something wrong with his penis. The physician reassured 
him, but again the reassurance failed. In his early thirties he became a prey to 
the idea that there was something wrong with him and consulted physicians 
as to the possibility of his having cancer or gonorrhea. In his vocational life his 
childish fantasies governed his behavior. He feared to be independent, worked for 
his father and behaved toward the father, who was kind and indulgent but 
querulous, as he had behaved as a child; that is, he went to great lengths to 
pester and annoy him, did very good or very poor work and was meticulous 
or very careless, to attract the father’s attention. 


Case 7.—A man who was engaged in an occupation much below his intellectual 
level, suffered from a morbid fear that his penis was too small and that he 
was incapable of any vocational or erotic success. At the age of 4 his father 
had been disturbed by his masturbation and took him to a physician, without 
telling the boy why he was going. The physician examined him and advised a 
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circumcision, which was performed. About the same time the boy had seen his 
father nude and had been greatly impressed by the size of his penis in comparison 
with his own. After the operation he started to react to his idea that his penis 
had been injured. He felt a wish to grow up quickly into a very large man and 
possess a huge sword. He tried to act out his fantasy by mixing with men; he 
started to chew tobacco and smoke when he was 7 and was frequenting saloons 
at the age of 8. However, such behavior caused a still greater feeling of inequality, 
because he could not actually be like the men he admired; and he withdrew more 
and more into himself, abstaining from competition and feeling that he was very 
inadequate. When he began a heterosexual life he equated this feeling of inadequacy 
with his having an inadequate penis and worried constantly lest no woman would 
respect him. 


Case 8.—A man with an intelligence quotient of 160, failed to make passing 
grades in his final year of high school. As a result, he stopped school before 
he graduated. A year later he made up his scholastic deficiencies at night school 
and won a competitive scholarship to college. Here he failed to make passing 
grades because he did not do the assigned work and was dropped from the course 
in the middle of his sophomore year. 

At the age of 12 he had had acute suppurative appendicitis, which was so 
fulminating that by the time he was admitted to the hospital the appendix had 
ruptured and he had generalized peritonitis. A considerable amount of drainage 
was necessary after the operation, and his convalescence was long. He became 
obsessed with the idea that as a result of the operation he had suffered a permanent 
injury which made it impossible to compete with other people, particularly in 
physical activities. He had been warned that he must report for examination 
and that he must be sure to wear an abdominal support lest a hernia develop. 
He disregarded this advice, and a slight abdominal hernia did develop, which 
necessitated another operation years later. He did not regard the appendectomy 
as having any definite effect on his behavior, but he began to react in several 
peculiar ways. He began to defy authority and to act as if there were no person 
or power in the world as powerful as himself and no authority could force him 
to do anything he did not want to do. He was very sensitive to any competitive 
situation and felt that unless he received all the praise and rewards he regarded 
as his right he was being cheated and dealt with unfairly. He felt that it was 
impossible for him to be really successful in accomplishing his ambitions because 


he lacked the necessary physical and mental ability. These reaction patterns did 
not have their beginnings after his operation, but they have been expressed much 
more clearly and forcibly since that time. 


Case 9.—A woman, came for treatment because of many symptoms of con- 
version hysteria. At the age of 3% she had acute fulminating appendicitis with 
generalized peritonitis. So severe was the infection that it was necessary to 
leave the wound open for drainage and to permit a fecal fistula to develop. 
The fistula lasted for about six months, when a further operation corrected it. 
During the early part of this period both parents, particularly the mother, were 
terribly distressed lest the child die; but after she returned home both parents, 
particularly the father, became disgusted with the unpleasantness resulting from 
the fecal fistula and reacted with great irritability. The child soon began to feel 
that she was a nuisance to her parents and would cry with fear whenever she 
passed gas or fecal matter from the fistula. Her mother and the physician held 
many discussions in front of her concerning the effect of the peritonitis on her 
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future life. The physician told the mother that adhesions had matted the organs 
in the pelvis and that it was doubtful whether she could ever bear a child. The 
patient felt very unhappy about this, and when she was about 10 she had a fantom 
pregnancy and constantly implored her mother to assure her that she was pregnant. 
The mother made fun of her. During adolescence the girl (having decided that 
the operation had ruined her in every way and that marriage and child bearing 
were beyond her power) cast all discretion to the winds and began to move 
around with a group of fast young adults; she indulged in excessive drinking 
and sex play of all kinds, always stopping, however, just short of intercourse. 
She reasoned that if she was no good she might as well have all the pleasure 
she could, even though society might condemn her behavior. A feeling of illness 
made her stop school for several months when she was 12, and she stopped for 
good when she was 16. This feeling of illness was the result of difficulties in her 
social and scholastic adjustment which she was unwilling to face and which caused 
her to fall back on her infantile pattern of being sick. 

Her parents, particularly her mother, were in the habit of using certain 
colloquial expressions, such as “He has no guts,” “I am so upset that my throat 
aches” and “He is a pain in the ass.” The child took these expressions literally 
and believed that if her mother told her she was cowardly she actually lacked 
abdominal contents, that if she were upset and felt like crying she actually had 
an aching throat and that if some one annoyed her she had a pain in her anus. 
She took these expressions literally because they fitted in with her fantasies 
that as a result of the operation she was permanently damaged inside and had no 
proper abdominal contents. If she became annoyed she felt unable to do anything 
about it; instead she stood and shook and wished she were dead, because the 
lack of “guts” made it impossible for her to react. If she felt sad she could do 
nothing about it except complain of an aching throat, because she was impotent 
as a result of her operation. Similarly, if some one irritated her she could only 
suffer with a pain in her anus, for she was impotent. Later in life if she did 
not obtain as pleasurable an orgasm as she expected, because of a sexual difficulty 
suffered by her husband, she was very downhearted, because it indicated that she 
was a useless, physically injured woman. If she had a slight hemorrhage at her 
menstrual period, she suffered great fear lest she might bleed to death. She felt 
that she was so incapable that her only hope was to kill herself and so get rid 
of all her misery. 

These reactions had no connection in her conscious mind with the ideas that 
had developed as a result of her operation. She felt only that every one imposed 
on her, that she was fated never to have any real enjoyment or success in life, 
that no one could respect her opinion or her ideas and that she could do things 
which other people regarded as wrong without suffering any pangs of conscience. 


Case 10.—A young girl, came for treatment because of marked anxiety, 
phobias and hysterica! conversion symptoms. She had an outstanding phobia of 
fire. She became nervous and upset to the point of panic if she heard fire engines 
or saw a fire. This phobia had been present since she was about 6 years of age. 
As a child she had never left her home without the expectation that it might 
burn down before she returned. When she was about 8 years old she spent much 
time complaining to her mother that she was sure that the fire in the heater 
would spread to the walls and so burn the house down. When the mother assured 
her that this would be impossible, because it was summer time, she complained 
that the heater fire in the winter might have caused a fire between the walls which 
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would smolder there constantly during the twelve months of the year and be 
liable to burst into flames at any time. At the same time she suffered greatly 
with constipation and used to sit on the toilet and rebuke her stubborn bowels 
because they would not move. She also had a habit, which she carried into adult 
life, of wetting herself when she was in bed or dressed up. Her phobia of fire 
had been preceded by an earlier one. As she lay in bed she fantasied that a 
horse (which was really a dinosaur, the picture of which she had seen in a book) 
stood in the next yard and thrust its head into her window. This fantasy terrified 
her, and she hid under the covers. When she was about 4 years of age she had a 
rocking horse, on which she played a great deal, and she soon discovered that 
she obtained sexual pleasure from rocking it. One day she rocked too far forward, 
the horse fell over and she was thrown forward and injured her urethral meatus. 
Urination produced a great deal of burning, and she was afraid to tell her over- 
strict mother lest she find out that the injury had been acquired during mastur- 
bation. She held her urine as long as she could, and then she remembered that 
she had heard that if one held urine too long it caused the bladder to be over- 
distended and the overdistention would last permanently. She also had heard 
that a person might have an illness as the result of an injury the effects of 
which would not appear for many years. (This idea was probably related to a 
discussion between her mother and some friends about cancer and the injuries 
which the mother had suffered as a result of childbirth.) When the injury had 
healed the child began to dread a recurrence of the discomfort associated with 
urination and would hold her urine as long as possible, but this frightened her 
lest she injure her bladder permanently. Later, when she hurt her back sled- 
ding, she withheld knowledge of this injury also from her mother, and she began 
to fear that she had a permanent hurt and that the results of it would not be 
apparent for many years. She became increasingly upset about her physical con- 
dition, felt it incapacitated her for behaving like other girls and tried to com- 
pensate for it by demanding that she possess immediately everything possessed 
by a woman, such as a man and a child. As a young adult she began a career 
of promiscuity, became pregnant and had to have an abortion. This increased 
her fear of being injured permanently, and she reacted by decrying all women 
who were virtuous. When she was rebuked for a mistake in her work she felt 
that she was completely useless and thought of suicide as the only way out. Her 
compulsive urinary play was an attempt to convince herself that she had not 
injured her urinary tract, and her complaint of fire was an attempt to tell her 
mother indirectly about her injury in order to be reassured. Similarly, her con- 
stipation and her rebuke to her bowels represented a displacement from her dread 
of the pain of urination and her desire to prove to herself that not she but her 
body was at fault. 

This case illustrates that children evolve frightening fantasies not only about 
operations but about injuries and even about illnesses. The next case illustrates the 
psychic effect of illness. 


Case 11—A young girl, came for treatment because she suffered from 
feelings ‘of unreality which prohibited her leaving home without the company 
of her mother. She had no social, recreational or vocational life. Her outstanding 
symptomatic ideas were that she brought a curse on every one with whom she 
was associated (this was proved to her by the fact that the firm for which she 
had worked longest had failed while they employed her); that terrible incidents, 
such as a hammer’s getting up off the table of its own volition and killing some 
one, might occur while she was in the house; that when she took anything by 
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mouth, even if it was only a glass of water, she could observe its presence by 
a thickening of the abdominal girth (as a consequence, because she had a patho- 
logic dread of having a fat abdomen, she had almost ruined her digestive tract 
by her dietary fads and marked use of drastic purgatives), and that she must 
keep her mouth and body exceptionally clean and perfumed (she even used per- 
fume on the back of her skirt over her buttocks) lest she offend other people 
as they often offended her. She bathed several times each day and scrubbed 
herself so much that her skin was often irritated. She also believed that there 
was a fate hanging over her. She could never meet a man who would marry 
her, nor could she ever have the things she wanted most from life, namely, a 
child and a home, because she could never tell any one that she had suffered 
from a neurosis for several years. She was certain that if she fell in love 
with a man he would inquire why she had not married before her present age 
of 28 and that she could never possibly tell him the reason. She had always 
felt it impossible for her to engage in any games, such as tennis or bridge, or to 
swim or to dance, because she could not do well in such activities immediately 
and she seemed to have no conception that a learning process was required. At 
17, when her girl friends began to be interested in boys, she decided that she 
had better dissociate herself from them because her interest did not lie in that 


direction. 

When she was about 2 years of age she contracted nonspecific vaginitis as 
a result of masturbation. Her father took her to a physician, who feared it 
might be gonorrheal. The mother took her the second time and although the 
physician assured the mother that the infection was nonspecific, she became very 
excited and asked him a great many questions in front of the child. The ques- 
tions put by the very agitated mother to that physician and to many others seen 
subsequently during the four or five years the infection lasted concerned the 
possibility that the discharge might infect other people, might prevent the girl 
from getting married and having children and might permanently damage the 
hymen, which might be objected to by her future husband. Although the mother 
was reassured about this, she warned the child not to go near other children, to 
be careful not to touch her genitals and not to allow any person to wash or 
bathe after her unless the washbowl or bathtub had been thoroughly cleansed. 
(This resulted in the patient’s dreaming in her adult life that she was the plague, 
from which every one must flee.) The mother also restricted all of her physical 
activities, because she believed that they made the discharge worse. The child 
herself could not understand how the discharge, which caused her so little trouble, 
could be so dangerous; but gradually she came to take over her mother’s opinion 
and tried to conduct her life along the lines laid down by the mother’s conversa- 
tions with the physicians. After the discharge cleared up, she forgot all about 
her earlier ideas and felt that the illness had no relation to her behavior or her 
reactions to other people. She did feel, however, that she could not be like 
other girls because something was wrong with her, and she was constantly trying 
to find out what this something was. When she discussed her neurosis in the 
analysis, it was plain that she felt about it as she had felt about her discharge 
as a little girl, for in listening to her one had only to understand that she was 
talking of her discharge and everything she said, although it was very bizarre 
when applied to the neurotic condition, fitted perfectly into the pattern. She 
had a tendency to disbelieve all physicians, the result of her attempt not to believe 
what her mother told her the physicians had said might happen because of her 


discharge. 
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It can be plainly seen in these case histories that the patients’ adjust- 
ments in adult life have been severely handicapped by the fact that they 
have continued to react to the original traumatic experience as if that 
experience had actually injured them to the degree expressed in their 
fantasies. 

In all of these cases the patients, both adults and children, who under- 
went the operative procedures or suffered the physical illnesses were 
subjects whose emotional situation was different from that of an ordinary 
child. There were marked parental maladjustments and very adverse 
parental attitudes toward the children, so that they lacked the real love 
and security which is needed for adequate personality development and 
for the acquisition of the ability to deal adequately with anxiety situa- 
tions. Asa result they were tormented constantly with anxiety feelings, 
with which they were ill equipped to deal except through fantasy 
reactions. When the operations added more anxiety to that already 
existing, they were powerless to handle it except through an increasing 
amount of fantasy, which actually did not relieve the anxiety but 
increased it. Such children are less able to tolerate the added anxiety 
of operation than the ordinary nonneurotic child. 


COMMENT 

Surgeons are well aware that operative procedures are associated 
with surgical shock, which is at times of serious import and which is 
more common after some operations than others. The cases I have 
presented illustrate that operative procedures are associated also with 
psychic shock in all children. This psychic shock stimulates the child’s 
imagination, and the imaginative concepts increase the degree of the 
shock. To this shock the child reacts by attempting to rid himself of 
his fear, either by attacking its cause or by running away. Since neither 
reaction in childhood can furnish an adequate motor response to the 
sensory stimuli, the child is forced to deal by repression with the part 
of the stimuli not abreacted motorially ; the repression results in changes 
in his behavior and in his personality reactions. 

Verbalization by the child of his ideas and feelings about the opera- 
tion helps the motor response to be more adequate, but its inadequacy 
is increased if the child is not told that the operative procedure will be 
carried out, if he is not informed of its real nature or if he does not have 
the opportunity to discuss the products of his imaginations about the 
operation and have them corrected by’ some one whom he trusts. If an 
outlet is denied, the operative shock affects his behaviér and his reaction 
patterns in the future, although after a while it may be difficult to recog- 
nize the connection between the child’s behavior and character and the 
operation. 
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Physical shock shows its effects immediately. Emotional shock may 
not express itself openly for some time. Therefore it is highly important 
that the physician and the parents of a child who is scheduled to undergo 
an operation inform him accurately concerning what is going to happen 
and what he will feel. After the operation the child should be helped to 
verbalize to the fullest extent his ideas about and his emotional reactions 
to the operation. Such complete verbalization is the crucial procedure 
which prevents the development of excessive emotional reactions. His 
ideas should be listened to carefully, and only after he has expressed 
them completely and in detail should any attempt be made to correct the 
errors of his imagination. His ideas should not be spurned, scorned 
or ridiculed. 

Even before an emergency operation, some attempt is made to deter- 
mine the physical ability of a child to survive the shock of the operative 
procedure. Such an evaluation is always made before an operation 
which is not done as an emergency, and in many cases if the child’s 
ability to tolerate the procedure is not satisfactory the operation is 
postponed until his resistance has been raised. If the value of the opera- 
tive procedure is dubious, it usually will not be attempted at all if the 
child’s condition is unfavorable. Just as physical shock may result in 
death, so emotional shock may result in a lifetime of unhappiness; con- 
sequently, it seems valid to apply the same rules to determining the 
ability of the child to adjust to the emotional shock of the operation as 
are employed in evaluating his capacity to stand the physical shock. 

If the operation is demanded by an emergency, to save the child‘s 
life, it must be performed, regardless of the emotional shock it may 
entail. However, such an emergency will seldom prevent one’s telling 
the child that the operation is going to be performed and giving him an 
opportunity to verbalize his reactions after it takes place. _ If the history 
shows that the child has little capacity to tolerate anxiety, that is, that 
he has had unreasonable fears or other neurotic symptoms, then the 
operation should be followed by psychiatric treatment. If the operation 
is necessary but can be postponed for a little while without too great 
danger to the physical health and if a careful history reveals that the 
child already shows symptoms of neurosis or has suffered unusual 
traumatic experiences, such as deaths in the family, separations from his 
parents or exposure to adverse parental attitudes, treatment for the 
neurosis or study as to whether the child is reacting inadequately to 
the traumatic situations should be carried out before the operation. The 
introduction to the operation and the management during convalescence 
need more careful handling in the case of such a child than in that of a 
nonneurotic child. 

If the history indicates that the child has undergone emotional trauma 
or that he at present is suffering from a neurosis, operations the value of 
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which may be dubious should not be advised. There are many such 
operations, for example, circumcision because of masturbation, cytoscopic 
examination because of bed wetting at night without any other signs of 
disease of the urinary tract, tonsillectomy for enuresis, circumcision or 
tonsillectomy because of nervousness or fears, administration of drugs 
by injection which could just as well be given orally because of nervous- 
ness or fears in a child who shows some slight deviation from normal 
in laboratory tests. For such a child treatment of the neurosis is the 
necessary procedure, and although the symptoms may cease as a result 
of such operation, their use may be followed eventually by a more serious 
neurotic condition which may be reflected in malformation and defects 
of character. 
CONCLUSIONS 

Operations on children produce emotional shocks and _ therefore 
should be performed only if absolutely necessary. 

The degree of the shock to the nonneurotic child may be lessened 
by explaining in detail before the operation what will be done and how 
he will feel as a result, by giving him an opportunity to express his 
emotional reactions to the operation and by allowing him to verbalize 
his ideas concerning the operation after it has taken place. 

If the child already suffers from a neurosis or has been exposed to 
situations which would increase anxiety, he should not be operated on 
without treatment for his neurosis except as an emergency. Such a child 


should never be subjected to operative procedures for the relief of 
neurotic symptoms, for the value of such treatment is extremely dubious. 
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The mortality from pneumonia in childhood has always been great- 
est in infancy. In the infant ward at Cook County Hospital many 
patients with pneumonia are treated, and the mortality has always 
been high. In 1937 and 1938, before chemotherapy was used, the 
mortality rates were 32 per cent and 31 per cent respectively. The 
infants, all under 1 year of age, were drawn from essentially the same 
group and were treated by the same medical personnel and with the 
same therapeutic measures other than specific chemotherapy as the 
1940 series which is the subject of this paper. While it is true that 
the incidence and mortality of pneumonia vary somewhat from season 
to season, these figures at least serve as a base line from which some 
conclusions can be drawn with regard to a human experiment in which 
adequate control is practically impossible. 

With the advent of specific therapy, particularly specific chemo- 
therapy, there was a distinct change in the outlook for babies with 
pneumonia. Serum therapy never was of outstanding value for this 
age group because of the difficulties encountered in obtaining and typing 
organisms. The administration of sulfapyridine (2-[paraaminobenzene- 
sulfonamido|-pyridine), however, could be initiated quickly, without the 


necessity of knowing the exact organism present in a given case. This 
report consists of an analysis of the results obtained for a series of 289 
infants observed from March 1939 to July 1940, to whom sulfapyridine 


was given. 

In the past few years a considerable amount of literature has 
accumulated relating to the use of sulfapyridine or related compounds 
in the therapy of pneumonia. In general, the results have shown a 
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material diminution in the mortality rate and a lessened incidence of 
complications for the treated patients. While many of the reports deal 
with pneumonia in childhood, so far few dealing exclusively with pneu- 
monia in infancy have been recorded. Primary pneumococcic pneu- 
monia in childhood is a relatively benign disease except during the 
first few years of life; the mortality without specific therapy of any 
sort is low among older children. It therefore seemed desirable to 
observe a large series of young infants, since the results with such 
patients constitute the severest test of the therapy employed. Smith 
and Nemir’ reported the cases of 93 infants and children with pneu- 
monia. Of these, 3 infants under 2 years of age with lobar pneumonia 
did not respond to the drug. There were also 11 patients under 2 
years of age with bronchopneumonia on whom the drug had no appar- 
ent effect; 4 of these 11 infants died. Carey and Cooley? treated 248 
children who had pneumonia with sulfapyridine; for the 138 of them 
who were under 2 years of age the mortality was 4.3 per cent, while 
for a similar, untreated group it was 22 per cent. Christian, Jorgensen 
and Ellis * discussed the results of treatment of 100 patients with pneu- 
monia, 27 of whom were under 2 years of age. Of the entire group, 
69 per cent were afebrile after one day of therapy and 83 per cent after 
two days. The mortality was 1 per cent, and the patient who died 
had congenital heart disease. Scott * in a series of 78 patients had 41 
under 2 years of age. In this group there were 7 deaths, of which 
the author assigned 6 to the disease and 1 to the effects of the drug. 
All the infants who died were under 2 years of age and were con- 
sidered to have atypical pneumonia, in 5 instances caused by a strepto- 
coccus, and in the other by an unknown organism, probably a virus. 
Friedenwald and Bereston * published a report dealing with 40 patients 
from 2 months to 12 years of age. Their mortality was 8 in the control 
and 1 in the test series. Macdonald and Menten ° contrasted the results 


for 20 treated patients, 10 of whom were under 2 years of age, with 
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those for 25 untreated patients, all of whom were less than 2 years of 
age. Of the treated patients 1 died and of the controls 4. Hartmann‘ 
in a series of 100 infants and children with primary pneumonia, 31 
of whom were under 2 years of age, had a mortality of 1 per cent, 
excluding 1 death which occurred in twelve hours. In 78 per cent of 
the cases the temperature dropped to normal in twenty-four hours, 
and in 98 per cent it was normal in forty-eight hours. There was a 
secondary rise in temperature in 10 per cent of the cases. In 8 cases 
empyema developed, but in no instance did it appear after the admini- 
stration of sulfapyridine was begun. 


MATERIAL AND METHODS 


Material—When this investigation was begun, in March 1939, an attempt was 
made to check the observations by giving specific chemotherapy to alternate 
infants under 1 year of age admitted with pneumonia. In this manner it was 
believed that more accurate scientific conclusions could be drawn from the results 
obtained. We found, however, after the procedure had been continued for some 
months, that our plan was being frustrated by the natural human reactions on 
the part of the house physicians concerned in the management of the infants. In 
other words, the two series turned out to be definitely selected instead of strictly 
parallel, for the test patients selected were the most seriously sick and the controls 
the least sick. We therefore abandoned the attempt at using parallel series and 
gave the drug to every infant with pneumonia as soon as the diagnosis was 
made. Our material, therefore, consists of 2 groups: group 1, a series of 89 
infants observed from March 1939 to December 1939, of whom half were treated 
with sulfapyridine, and group 2, a series of 200 infants, all of whom received 
the drug. 

Bacteriologic Method.—While it is not essential to know the specific causative 
organism in a case of pneumonia in infancy before the administration of sulfapy- 
ridine is initiated, it is most desirable to have such information for two reasons: 
first, because it expedites accurate diagnosis and, second, because it enables one 
to be prepared to administer adequate therapy, since in some cases the patient 
does not respond to the drug and in a certain proportion of such cases the 
employment of serum therapy is most desirable. Material should be obtained for 
typing as soon as possible and before the initial dose of sulfapyridine is given, 
since after the level of the drug in the blood has risen appreciably the organism 
is often refractory to typing. In our cases, therefore, typing of the pneumococcus 
was attempted as soon as the diagnosis was made. The actual classification of 
organisms was done in all instances by the Chicago branch laboratory of the 
Illinois State Department of Health, under the supervision of Dr. H. J. Shaughnessy. 

Obtaining sputum from infants constitutes a problem. A number of methods 
have been devised and have yielded variable results. Direct gag specimens, 
obtained by stimulating the pharynx with a swab and attempting to catch the 
laryngeal mucus brought up on gagging, have been quite unsatisfactory. Swab- 
bings from the posterior nasopharynx have been reported to yield organisms 
which parallel the bacterial flora of the lung. Material obtained by direct lung 
puncture is quite satisfactory, but most physicians object to subjecting sick 
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infants to trauma. Washing the stomach is disturbing to the baby, and the 
material obtained is not very useful for the identification of the etiologic agent. 
Various suction devices have been described which utilize a catheter inserted 
into the glottis for the aspiration of material for typing. In our study we 
obtained sputum by passing a Flagg direct laryngoscope and then inserting a 
swab into the larynx under direct visualization. In this manner one may readily 
obtain tracheal mucus, which wells up during the procedure, and from it organ- 
isms can be obtained in a high percentage of cases. In experienced hands the 
procedure is quickly carried out and causes little disturbance to the infant. The 
swab bearing the secretion was placed in a sterile tube and immediately trans- 
ported to the laboratory. An attempt was made at direct typing, though it was 
often not successful. If no organism was typed, Felton broth was inoculated 
and incubated for two to four hours, after which a mouse was inoculated with 
the culture. Peritoneal exudate was then used for typing. The disadvantage 
of this method lies in the delay incurred, but the results are quite satisfactory 
as far as identification of organisms is concerned. 

Therapy.—As soon as the diagnosis of a primary pneumonia was made and 
a specimen of sputum obtained the infant was given sulfapyridine. In most cases 
the drug was administered orally, though in a few instances when the infant 
was desperately ill, was vomiting or was so badly distended that all administra- 
tion by mouth had to be discontinued and continuous gastric aspiration employed, 
the sodium salt was administered intravenously. The daily dosage used was 
approximately 114 grains per pound (0.09 Gm. per 0.5 Kg.) of body weight, 
divided into six doses administered at four hour intervals. As a general rule, 
one-half the twenty-four hour dose was administered as the initial dose. The 
drug was given as a powder suspended in water. The average total dose was 
75 grains (4.85 Gm.). The amount, of course, varied with the weight of the 
infant and the duration of the therapy. The drug was continued for about 
forty-eight hours after the temperature had returned to normal as a rule. It 
was necessary to reinitiate administration of the drug after it had been discon- 
tinued in only a few instances. The average duration of therapy was four days. 
The longest duration of therapy was fifteen days, and the largest total dose of 
the drug administered was 18.33 Gm., in the case of a 5 month old infant with 
type XIV and type XIX pneumococci in the sputum and type XIV in the blood 
who recovered. The infants tolerated the drug much better than do older chil- 
dren and adults. Vomiting was extremely rare; and while restlessness and 
marked irritability were observed at times, other toxic effects, such as cutaneous 
eruptions, hematuria and hemolytic reactions, were very infrequent. The levels 
of the drug in the blood achieved with the dosage employed averaged 6.04 mg. 
of free and 7.45 mg. of total sulfapyridine per hundred cubic centimeters. In 
a few instances serum was administered in addition to the chemotherapy when 
there seemed to be a iack of response to the drug, but it was used relatively 
infrequently. Other therapeutic measures usual in the management of pneumonia 
were employed just as in previous years. These included administration of 
oxygen, parenteral administration of fluids, blood transfusion and sedation or 
stimulation when indicated. 


OBSERVATIONS 


Organisms.—Summaries of the organisms obtained are shown in 
tables 1 and 2. From a few patients who entered desperately ill and 
died within a short time no sputum was obtained for typing. In 11 of 
the entire series of 289 cases no organism was recovered. In the 









TABLE 1.—Summary of the Organisms Obtained from the Sputum in 261 Cases of 
Pneumonia of Infancy in 1939 and 1940 in Which Recovery Ensued 
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TABLE 2.—Data on the Organisms Isolated in the Cases of Pneumonia in Infants 
in 1939 and 1940 
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remainder the organism isolated was usually a pneumococcus, and 
sometimes a combination of several types of pneumococci was encoun- 
tered. In 7 instances a pneumococcus was obtained which could not 
be classified. In a fair number of cases various streptococci or staphy- 
lococci were isolated, many of which may have been contaminants. 
Commonest types of pneumococci isolated were: type XIV, in 36 cases ; 
type XIX, in 31 cases; type VI, in 25 cases, and type VII, in 18 
cases. In the cases of fatal termination type VII occurred 6 times, 
in 4 instances in combination with other types. The various combi- 
nations of types obtained are shown in table 2. 

It is of interest that with the exception of types VIII, XI, XX, 
XXIII and XXIX there is not much variation in the distribution of 
the organism according to type for the two periods of observation. It 
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Chart 1—Mean daily temperature in the cases of group 1 (1939 series). 


is also interesting that type VII or type XXIX occurred in 8 of the 
fatal cases; in 6 of the 18 cases in which type VII was isolated death 
ensued, and 2 of the 7 cases in which type XXIX was present termi- 
nated fatally. As has been previously observed, the lower types, I, 
II and III, occurred relatively infrequently, and it is of ‘interest that 
there were no fatalities in the cases in which they were present. 


Effects of Treatment.—The effects of chemotherapy in the two 
groups of this series must be evaluated separately. Group 1 consisted 
of 89 patients observed in 1939, and it was in this group that an 
attempt was made to control the experiment by selecting alternate 
patients for chemotherapy. Since the patients were actually selected on 
the basis of the severity of the illness and the sickest were given sulfa- 
pyridine, the mortality statistics are erroneous. Other observations, 
however, were possible and yielded several interesting results. Chart 1 
shows the mean daily temperature in the cases in which sulfapyridine 
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was used and in the control cases. It will be noted that the temperature 
subsided much more rapidly in the cases in which sulfapyridine was 
administered and reached normal by the fourth day, while in the 
control cases the average normal temperature was not achieved until 
the seventh day. The fact that the infants treated with sulfapyridine 
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Chart 2.—Day on which the temperature returned to normal in the cases of 
group 2 (1940 series), in which sulfapyridine was used. 
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Chart 3.—Length of hospitalization, duration of illness and incidence of extension 
of the disease in the cases of group 1 (1939 series). 


were the sickest makes this observation even more significant. In 
the cases of group 2 a similar observation was made, and this effect 
of sulfapyridine on the temperature has been amply confirmed in the 
literature. Chart 2 illustrates this observation. It will be noted that 
in 31.6 per cent of the cases the temperature dropped to normal in 
twenty-four hours. In chart 3 are given comparative data for the 
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length of the hospital stay, the total duration of illness and the incidence 
of extension of the pneumonia in the cases in which sulfapyridine was 
used and in the control cases of group 1. It will be noted that the 
average duration of illness and stay in the hospital in the cases in 
which sulfapyridine was administered were distinctly less than in the 
control cases. Here, again, the fact that the patients treated with 
sulfapyridine were the sickest makes this observation even more sig- 
nificant, and its importance from an economic standpoint is obvious. 
As far as extension of the pneumonia to areas of lung not involved 
on admission is concerned, in this group there was again a definite 
advantage in favor of the cases in which sulfapyridine was used. 


MORTALITY 
The figures on mortality given here are derived solely from the 
results in group 2, which consisted of 200 patients observed in 1940, 


TABLE 3.—Comparatwve Data for Infants with Pneumonia Treated in 1937 and 1938, 
When No Chemotherapy Was Used, and in 1940, When Sulfapyridine 
Was Administered 
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all of whom were given sulfapyridine as soon as the diagnosis was made. 
In table 3 these infants are classified according to age, and data are 
given for them and for groups of similar age treated at Cook County 
Hospital during 1937 and 1938, when no specific therapy was used. 
It will be noted that in 1937 the gross mortality among infants under 
1 year of age with pneumonia was 32 per cent, in 1938 it was 31 per 
cent and in 1940 the gross mortality was 10 per cent among the infants 
treated with sulfapyridine. Classifying the patients further according 
to age shows that in the youngest group, from birth to 3 months of 
age, the mortality was 44 per cent in 1937 and 46 per cent in 1938, 
while among the infants treated with sulfapyridine in 1940 the mor- 
tality was only 12 per cent. Similarly, in the group 3 to 6 months 
old in 1937 the mortality was 26 per cent, in 1938 40 per cent and in 
1940 only 16 per cent. Among the infants over 6 months of age 
treated with sulfapyridine the mortality was only 7 per cent. while 
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in 1937 in the group aged 6 to 9 months it was 28 per cent and in 
the group aged 9 to 12 months 27 per cent, and in 1938 the mortality 
was 27 per cent and 17 per cent respectively in these two age groups. 
In calculating these figures the deaths of 5 infants who died within 
twenty-four hours of admission were included. When these 5 deaths 
are excluded, and the outcome in the cases in which they occurred does 
not constitute a fair test of any therapeutic procedures, the mortality 
for the group treated with sulfapyridine is 7.5 per cent, which is 
roughly one quarter of the mortality for the years 1937 and 1938. 


SUMMARY OF CASES TERMINATING FATALLY 


Data for the 20 cases in this series which terminated fatally follow. 
In the first 5 cases death occurred in twenty-four hours. 


CasE 1.—The patient was a 3% week old premature infant who had been ill 
at home for one week, during which time he exhibited crying and cyanosis. 
Liquid stools developed three days before admission, at which time he was 
cyanotic, dehydrated and critically ill. There were no definite physical signs, 
and no roentgen examination of the chest or bacteriologic studies could be made. 
In spite of heroic therapy death occurred four hours after admission. Postmortem 
examination showed bilateral bronchopneumonia and parenchymatous degeneration 
of the viscera. 


CasE 2.—The patient was a 7 month old Negro child who had had a running 
nose and cough for seven days prior to admission, at which time he was critically 
ill, badly dehydrated and very toxic. Both tympanic membranes were dull but 
not bulging and there were numerous subcrepitant rales throughout both pul- 
monary fields, with impaired resonance over the upper lobes of both lungs. No 
roentgenogram was taken. One dose of sulfapyridine, 7% grains (0.48 Gm.), 
was administered, and the child was given oxygen and stimulants. No bacterio- 
logic study was done, and death occurred six and one-half hours after admission. 
Autopsy revealed focal and confluent bronchopneumonia of all lobes, acute tracheo- 
bronchitis, parenchymatous degeneration of the viscera and active rickets. 


Case 3.—The patient was a month old white child who had had a cold for 
four days and had suddenly become acutely ill, with convulsions, vomiting and 
dyspnea before admission. On admission the infant was desperately ill, dyspneic, 
cyanotic and in active convulsions; the axillary temperature was 105 F. The neck 
was rigid; there were impaired reasonance, tubular breath sounds and subcrepi- 
tant rales throughout the left lung, and the abdomen was greatly distended. No 
roentgen or bacteriologic study was made, and no sulfapyridine was given. 
Oxygen and therapy to control the convulsions were administered. Death occurred 
four hours after admission, and autopsy revealed focal and confluent broncho- 
pneumonia of the upper and lower lobes of the left lung, acute catarrhal bron- 
chitis and tracheitis and parenchymatous degeneration of the viscera. 


Case 4.—The patient, a 9 month old Negro infant, had had a cold for four 
days. Six hours prior to admission convulsions developed and the child lapsed 
into coma, in which state he was admitted. There was dulness over the middle 
and lower lobes of the right lung, and coarse rales were heard throughout the 
chest. No roentgen or bacteriologic study was made and no sulfapyridine given. 
A spinal puncture was done and oxygen and stimulants given, but death occurred 
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within twelve hours. Autopsy revealed confluent bronchopneumonia of the lower 
lobe of the left lung and the upper and lower lobes of the right lung, gangrene 
of the lower part of the ileum, acute catarrhal appendicitis, bronchiectasis of the 
right lower main bronchus, edema and hyperemia of the brain and parenchyma- 
tous degeneration of the viscera. Cultures made post mortem yielded a few 
colonies of pneumococci. 


Case 5.—The patient, a 6 month old Negro infant, had had a cold for three 
days and high fever and dyspnea since the evening before admission. The infant 
was critically ill and appeared to be dying. Respirations were labored, the 
abdomen was distended and moist rales were heard .bilaterally over the chest. 
No roentgen or bacteriologic studies were attempted, but 22%4 grains (1.45 Gm.) 
of sulfapyridine was given by gavage. The child received oxygen, stimulants 
and intravenously administered dextrose. The stomach was aspirated, and coffee 
ground material was obtained. Death occurred nine hours after admission. 
Autopsy revealed confluent hemorrhagic bronchopneumonia of the upper and 
lower lobes of both lungs. There were cloudy swelling of the liver, the spleen 
and the myocardium, a patent foramen ovale and hyperplasia of the spleen and 
the mesenteric lymph nodes. 


Case 6.—The patient, a 3 month old infant, had bilateral bronchopneumonia and 
was in the hospital for thirty-three hours before death. Twenty-two and a half 
grains (1.45 Gm.) of sulfapyridine was administered. The sputum yielded no 
pneumococci, and blood culture yielded Staphylococcus aureus, which probably was 
a contaminant. Permission for autopsy was not obtained. 


CasE 7.—The patient, a 4 month old infant, was admitted with signs of menin- 
gitis, otitis media and pneumonia of the upper lobe of the left lung. Pneumococcus 


type VII was isolated from the sputum, the blood and the spinal fluid. Sodium 
sulfapyridine was administered intravenously, but the infant died three days after 
admission. Permission for autopsy was not obtained. 


Case 8.—The patient, a 5 month old infant, had been ill for one week before 
admission. On examination laryngotracheobronchitis and diffuse bronchopneumonia 
were found. Thirty-seven and a half grains (2.43 Gm.) of sulfapyridine was given 
during the three days of hospitalization. No organism was isolated. Autopsy 
revealed confluent bronchopneumonia. 


CasE 9.—The patient was a 7 month old infant who had had pneumonia with 
recovery two months prior to second admission. During the first stay in the 
hospital an unclassifiable pneumococcus was isolated from the sputum. On second 
admission the child had consolidation of the upper lobe of the left lung and 
definite meningitis. Pneumococcus type XVIII was isolated from both the sputum 
and the spinal fluid. At autopsy focal and confluent bronchopneumonia and pneu- 
mococcic meningitis were found. 


Case 10.—The patient, a 5 month old infant, had been ill for one day prior 
to admission. Consolidation of the upper lobe of the right lung and bilateral 
purulent otitis media were found. No organism was isolated from the sputum. 
The child received 37%4 grains (2.43 Gm.) of sulfapyridine. On the second day 
in the hospital ileus suddenly developed and the child died. Autopsy revealed 
hemorrhagic bronchopneumonia involving the upper lobe of the right lung and the 
lower lobe of the left lung. 


Case 11.—The patient, a 7 month old infant who had been ill for three days 
prior to admission, was admitted with bilateral pneumonia and purulent otitis 
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media. The sputum yielded pneumococci types VII, XX, XXIV and XXIX; a 
blood culture was sterile. The child received a considerable amount of sulfapyridine, 
86 grains (5.56 Gm.) by mouth and 20 grains (1.29 Gm.) intravenously. Per- 
mission for autopsy was not obtained. 


Case 12.—The patient was a 1 month old premature infant who had been dis- 
charged from the premature infant station two weeks previously and had become 
ill the day before admission. No organism was isolated from the sputum. The 
infant received 37% grains (2.43 Gm.) of sulfapyridine over three days. Autopsy 
revealed bilateral focal and confluent bronchopneumonia. 


CaAsE 13.—The patient, a 10 month old infant, had suddenly become ill shortly 
before admission and died within forty-eight hours of fulminating hemorrhagic 
bronchopneumonia. The sputum yielded pneumococci types VII, XX and XXIV; 
a blood culture was sterile. The infant received 1834 grains (1.2 Gm.) of sulfa- 
pyridine. Autopsy revealed bilateral hemorrhagic bronchopneumonia, cerebral 
edema, internal hydrocephalus and evidence of an old pyloroplasty. 


Case 14.—The patient, who had been ill for three hours before admission, had 
complete consolidation of the right lung. Pneumococci types VII and XXIX were 
isolated from the sputum, and the child received 56 grains (3.62 Gm.) of sulfa- 
pyridine by mouth and 12.5 grains (0.81 Gm.) of the sodium salt intravenously. 
Autopsy revealed consolidation of all lobes of the right lung, purulent pleuritis 
and multiple pulmonary abscesses on the right side and left hydrothorax. 


Case 15.—The patient was a 4 month old infant who had been ill for twe days 
and was admitted with bilateral pneumonia. The sputum yielded a staphylococcus, 
and the blood culture was sterile. The child received 165%4 grains (10.71 Gm.) 
of sulfapyridine over a period of eight days. Autopsy was not performed. 


Case 16.—The patient, a 2% month old infant, had been ill for four days prior 
to admission. Bilateral pneumonia was present, and type IX pneumococcus was 
isolated from the sputum. The infant received 223% grains (1.44 Gm.) of sulfa- 
pyridine. On the second day in the hospital the patient suddenly became distended 
and very cyanotic and died. Autopsy revealed bilateral bronchopneumonia. 


CasE 17.—The patient was a 10 month old infant with cerebral agenesis who 
had bilateral bronchopneumonia and purulent otitis media. Autopsy revealed 
bilateral bronchopneumonia. 


Case 18.—The patient, a 3 month old infant, was admitted with pneumonia on 
the right side, after having been ill for one day. Type XXIX pneumococcus was 
isolated from the sputum. The infant received 100,000 U. S. P. units of type 
XXIX antipneumococcus rabbit serum and 3334 grains (2.18 Gm.) of sulfapyridine. 
Autopsy revealed bilateral bronchopneumonia. 


Case 19.—The patient, a 5 month old infant, was admitted from the Chicago 
Foundlings’ Home with bilateral bronchopneumonia and died twenty-six and one-half 
hours later. The sputum yielded pneumococci types VII, XX and XXVII. Blood 
culture yielded a staphylococcus, and from a culture of material obtained from the 
lung post mortem a hemolytic streptococcus was recovered. 


Case 20.—The patient, a 7 month old infant, was admitted with consolidation 
of the lower lobe of the right lung and bilateral purulent otitis media; no organism 
was isolated from the sputum, and no sulfapyridine was given. Autopsy revealed 
bilateral hemorrhagic bronchopneumonia. 
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Analysis of these fatal cases shows several interesting features. In 
7 cases the infant received no sulfapyridine, so they should hardly be 
included in a series of cases in which sulfapyridine treatment was used. 
If these are excluded, the gross mortality rate for the cases in which 
sulfapyridine was administered is 6.5 per cent. In 2 other cases in 
which death occurred thirty-three and forty-eight hours after admis- 
sion, the patients were in the hospital long enough to receive only a 
relatively small amount of sulfapyridine. In several cases the infant 
showed very little response to the drug. In 2 cases in which type 
VII pneumoccocus combined with other higher types was found 75 
and 100 grains (4.85 and 6.48 Gm.) of the drug respectively were 
administered, with no favorable response. In a third case the infant 
received 166 grains (10.75 Gm.) of the drug over a period of eight 
days, with no response. In this case a pneumococcus was not isolated, 
and the specific etiologic agent may have been some other organism. 
In 2 cases of meningitis type VII and type XVIII pneumococci were 
recovered. In the latter case the patient had two separate attacks of 
pneumonia at an interval of two months. During the first attack an 
unclassifiable pneumococcus was isolated, the child was never very ill 
and recovered promptly with the administration of sulfapyridine. In 
the second attack meningitis was present on admission and type X VIII 
pneumococcus was found in both the spinal fluid and the sputum. In 
2 cases acute abdominal distention developed, and the patient died soon 
after in spite of heroic therapy. It is noteworthy that, with the 
exceptions previously noted, the infants who died received much less 
than the average total dose for the entire group of 75 grains of sulfa- 
pyridine. The reason for this, of course, lay in the fact that some of 
the infants died before much sulfapyridine could be administered and 
others were so desperately ill that therapy consisted entirely of heroic 
measures. In this type of case the single large dose method of sulfa- 
pyridine therapy may be worth while and merits consideration. There 
are a few cases in every series in which no appreciable response to 
the drug is achieved. These may be pneumococcic infections in which 
the organisms become sulfapyridine fast, or they may be infections due 
to some etiologic agent other than a penumococcus, such as a strepto- 
coccus or staphylococcus, or a virus perhaps. 

In general, however, the influence of the drug on pneumonia in 
young infants has been striking in our experience. The course of the 
disease has been shortened, as is evidenced by the duration of the 
febrile period and the length of stay in the hospital; the incidence 
of spread to other areas and complications, notably empyema, has been 
greatly reduced, and the mortality has been cut to about 25 per cent 
of that previously noted. Reactions to the drug are definitely less fre- 
quent among such young patients; vomiting, which is so often an 
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annoying symptom in older children and adults, is rarely encountered, 
and this tolerance of the drug permits the use of good-sized doses, 
which is of great advantage in the treatment of infants who are seen 
late in the course of the disease or who have serious complications, 
particularly meningitis, since they should receive very large doses of 
the drug. Other methods of therapy must not be overlooked, how- 
ever, in placing such great reliance on sulfapyridine. The administra- 
tion of oxygen saves the lives of many babies with pneumonia; and 
abdominal distention, which is so often a fatal occurrence in the case 
of young infants, must be promptly and vigorously met by the cessation 
of all administrations by mouth, by the parenteral administration of 
fluids and by use of the rectal tube and continuous gastric aspiration. 
When an organism is obtained and classified, specific antipneumoccocus 
serum can be used in combination with sulfapyridine to great advan- 
tage, particularly for desperately ill infants who are showing only a 
poor response to administration of the drug alone. This is true even 
relatively late in the course of the disease. 


SUMMARY AND CONCLUSION 


In 1937 and in 1938 the mortality among infants with pneumonia 
treated in the Children’s Division of Cook County Hospital was 32 
per cent and 31 per cent respectively. 

In a series of 200 infants treated in 1940 with sulfapyridine the 
mortality was 10 per cent. If the cases in which death occurred in 
twenty-four hours are excluded, the mortality was 7.5 per cent. 

Of a series of 89 patients, of whom 46 received sulfapyridine and 
43 served as controls, those treated with the drug showed a definite 
reduction in the duration of the febrile period and the length of stay 
in the hospital. 

The 20 cases which terminated fatally are considered in detail. Of 
the 3 cases in which the patient showed no response to the administra- 
tion of considerable amounts of the drug, in 2 the infection was of 
pneumococcic origin and in 1 a staphylococcus was recovered from the 
sputum. In 7 of these 20 cases the patient received no sulfapyridine. 

Toxic effects from sulfapyridine are rare in infancy. 


4753 Broadway. 
1011 Lake Street. 
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THE McCLURE-ALDRICH TEST 


A CLINICAL STUDY AND EVALUATION 


HENRY H. LICHTENBERG, M.D. 


NEW YORK 


To any one studying states of edema and dehydration, especially in 
young children and infants, a simple test giving information about hydra- 
tion is indeed welcome, since the tests in general use are technically 
difficult to employ with this age group. The intradermal salt solution test 
described by McClure and Aldrich? gave promise of being such a test. 
They found that the time necessary for absorption of intradermally injected 
solution of sodium chloride was an hour or more for normal children and 
adults. The time was always shortened for persons with edema, roughly, 
in inverse ratio to the degree of edema. Yet for persons with edema in 
regions in which it could not be demonstrated by pitting, the absorption 
time was shorter than for control subjects, though it was not as brief as 
in frankly edematous areas. Aldrich and McClure ? postulated that since 
the edematous tissue takes up the extraneous (injected) saline solution 
more rapidly than normal tissue it has probably absorbed and retained 
more water from the circulation than normal and is edematous, in part 
at least, for that reason. In other words, edema is an active process, and 
the rapidity of absorption of the intracutaneouslv injected saline solution 
might be a measure of the tissue’s avidity for water, or tissue thirst. 

Employing the McClure-Aldrich test, I made several observations 
on dehydrated children with a prolonged absorption time which appar- 
ently could not be explained on the basis of an assumed diminished tissue 
avidity for water. Further investigations and a reevaluation of the 
behavior of the intradermally injected saline solution in well children 
seemed desirable. Normal healthy newborn infants were selected as sub- 


jects since their “physiologic weight loss,” of approximately 7 to 10 per 
cent of the body weight, consists principally of body fluid and is equiva- 
lent to a water loss of about 10 pounds (4.5 Kg.) by the average adult. 
Most of the observations were made during July and August, when the 
loss of weight and concomitant dehydration were most pronounced. 


From the Pediatric Service of Dr. Herman Schwarz, Beth Israel Hospital. 

1. McClure, W. B., and Aldrich, C. A.: Time Required for Disappearance of 
Intradermally Injected Salt Solution, J. A. M. A. 81:293 (July 28) 1923. 

2. Aldrich, C. A., and McClure, W. B.: Intradermal Salt Solution Test: Its 
Prognostic Value in Nephritis with Generalized Edema, j. A. M. A. 82:1425 (May 
3) 1924. 
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It is important both for obtaining results comparable with those of 
other investigators and’for making accurate observations that the test be 
carried out exactly as originally described. Two blebs were made, 2 cm. 
apart, on the upper half of the forearm. A 27 gage needle was inserted 
so that the beveled edge could be seen faintly in the skin. Then 0.2 cc. of 
an 0.8 per cent solution of sodium chloride was injected slowly, to avoid 
leakage. Some seepage occurred through the pores at times as the skin 
was stretched. The disappearance time was measured from the time of 
injection of the first bleb to the moment when the valley between the 
blebs was no longer felt. The appearance and points of injections were 
ignored. The upper bleb disappeared almost always about a minute 
before the lower. 

The infants were nursed regularly at three to four hour intervals but 
received no additional water or food. They lost from 6 to 15 ounces 
(170 to 425 Gm.) of weight during the first forty-eight to seventy-two 
































2) 
a 
< 
13) 

& 

8 
: 
= 








ABSORPTION TIME we MINUTES 


Chart 1.—Results of intradermal saline tests on dehydrated newborn infants. 


hours, the majority losing 8 to 13 ounces (227 to 369 Gm.). The test 
was done at the time of maximum weight loss. The 70 “dehydrated” 
infants in this group had a saline disappearance time varying from 18 to 
46 minutes, with an average for the group of 26.3 minutes (chart 1). 

In contrast to this group is a second group of 83 infants, of whom 33 
were tested on the first day of life, before there was any appreciable loss 
of fluid, and 50 were tested after the physiologic loss in weight was com- 
pensated for and corrected by offering 5 per cent beta lactose solution or 
5 per cent beta lactose in 0.5 per cent sodium citrate solution after each 
nursing. Most of the infants had regained the physiologic loss in weight 
by the sixth day and were tested at this time. Since there was no signifi- 
cant difference between the absorption time for the infants who were 
tested on the first day of life and that for the infants given fluids and 
tested after regaining the weight lost, the 83 infants were treated as a 
single group; their absorption times varied from 6 to 16 minutes, with an 
average for the group of 10.4 minutes (chart 2). 
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A third group of 12 infants were tested on the first day of life and 
then allowed to become dehydrated by withholding complemental fluids. 
At the end of forty-eight to seventy-two hours they were retested and 
then given 5 per cent beta lactose solution after the breast feedings. A 
third McClure-Aldrich test was done before discharge from the hospital. 
Although there was not in. each case a complete return to the original 
weight, the state of hydration was always considerably improved at the 
time of the third test. All the infants showed a prolonged absorption time 
on the second test, but it returned almost to the original level before dis- 
charge from the hospital. The average absorption time for the group 
was 9.9 minutes on the first day, which was prolonged to 20.8 minutes on 
the second test and returned to 12.7 minutes on the last test (chart 3). 
These results are directly contrary to what one would expect on the basis 
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Chart 2.—Results of intradermal saline tests on hydrated newborn infants. 


of the theory of tissue need, or avidity, for water, for when the need was 
greatest, the absorption time was slowest. Schauer,* too, found a delay 
in absorption in states of atrophy, dystrophy, dyspepsia and pyloric 
stenosis which was in direct proportion to the degree of inelasticity of the 
skin and dehydration. Although it would be difficult to explain her 
results on the basis of tissue need for water, they are in full accord with 
my observations. 

Since cardiocirculatory edema appears to be the result of mechanical 
factors, it would be difficult to explain the rapid disappearance time of 
the intradermally injected saline solutions in cases of such edema on the 
basis of tissue avidity for water. McClure and Aldrich have expressed 
the belief that in such cases, too, the tissue takes an active part in becom- 
ing edematous. Perhaps, as Martin Fischer explained in 1921, in circu- 


3. Schauer, L.: Ztschr. f. Kinderh. 59:262, 1937. 
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latory disturbances the edema is a result of the increase of tissue need for 
water to dilute the excessive accumulation of carbonic acid and other acid 
products of tissue avidity. 

One would expect that if the tissues played an active role in the 
absorption of the injected saline solution a solution of sodium chloride 
twice the concentration of the physiologic, or standard, solution would be 
absorbed more slowly than a standard solution, for first there would be 
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Chart 3.—Changes in the results of intradermal saline tests associated with 
“physiologic” loss of weight and recovery. 


an outpouring of water into the injected concentrated saline solution to 
bring it into osmotic equilibrium. To-test this I injected physiologic solu- 
tion of sodium chloride into one forearm of 11 normal children and the 
more concentrated solution into the other. There was no significant dif- 
ference in the absorption times. The average time for disappearance of 
the stronger solution was 47 minutes as compared with 45.7 minutes for 
the physiologic solution. On the other hand, in comparing the behavior 
of a normal solution of potassium chloride, which is in a sense foreign to 
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the interstitial fluid, with that of a physiologic solution of sodium 
chloride, I found a marked local irritation and more rapid absorption 
when the potassium chloride solution was used. The average absorption 
time was 18.4 minutes as compared with 37.2 minutes for the sodium 
chloride solution. The children complained bitterly of pain when the 
potassium chloride solution was injected. 

The experiments indicate that the absorption of the intradermally 
injected saline solution depends on local mechanical factors rather than 
on a tissue avidity for water. This is in agreement with the results of 
Guggenheimer and Hirsch,* who concluded from their investigations that 
the absorption of saline solution depends on mechanical factors, namely, 
greater and easier diffusibility into the intercellular spaces, the tissue 
being loosened up by the presence already of more than the normal 
amount of fluid. They cited Widal’s statement that a person may 
gain as much as 5 Kg. in weight before edema becomes visible. While 
one can check up on edema by weighing the patient frequently, when con- 
valescence sets in and there is a building up of the tissue, this method 
leaves one in the lurch. Guggenheimer and Hirsch therefore used the 
saline absorption test to check up on edema. For persons with cardiac 
decompensation the absorption was faster in the lower, more edematous 
extremities than in the arms. If one leg was raised for a few hours 
before making the test, the absorption time was increased in that extrem- 
ity as compared with the opposite one. Moreover, reversing the position 
of the extremities for several hours reversed the difference in absorption 
time. The use of digitalis and bed rest lengthened the absorption time. 
The administration of salyrgan to a nephrotic patient caused a loss: of 
11 Kg. in weight and an increase of the absorption time from 20 to 50 
minutes. For a patient with failure of the lesser circulation (dyspnea, 
orthopnea, rales and enlargement of the liver) but not of the greater, the 
absorption time was normal. Similarly, for a patient with contracted 
kidneys who had uremia but no edema the absorption time was also 
normal. 

The observations of several investigators ° that there is a rapid absorp- 
tion of the intradermally injected saline solution in early infancy and an 
increase in the absorption time with advancing age are also in agreement 
with the theory of mechanical dispersion, since there is a physiologic 
decrease in the water content of the body from about 79 per cent at birth 


to approximately 59 per cent in old age. 


4. Guggenheimer, H., and Hirsch, P.: Klin. Wchnschr. 5:704 (April 26) 1926. 

5. Leonhardt, L.: Monatschr. f. Kinderh. 39:293 (June) 1928. Lelong, M., 
and Petrovich, Y.: Nourrisson 21:141 (May) 1933. Shapiro, L. M.: J. Pediat. 
15:75 (July) 1939. 
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Baar and Benedict * noted a shortened absorption time for eczematous 
children, who were found to have a higher content of the body water than 
normal infants. They showed that the giving of sodium chloride or 
sodium bicarbonate by mouth resulted in a shortened absorption time. 
Their observations on children were confirmed by animal experiments.’ 
The administration to rabbits of a diet poor in salt resulted in an 
increased absorption time, while giving a diet rich in salt, which caused a 
concomitant retention of water, resulted in a shortened absorption time. 
The administration of salyrgan and decholin to normal rabbits and to 
animals with uranium nephritis first caused an increased absorption time, 
which lasted for several hours, and only then a gradual decrease to a 
level somewhat below the starting level. 

After the original reports of McClure and Aldrich were published, 
several investigators reported finding a rapid absorption time in the 
absence of palpable edema in cases of toxic scarlet fever and diphtheria,* 
toxemia of pregnancy,® cardiac decompensation ?° and lobar pneumonia."' 
The rapid disappearance time in cases of lobar pneumonia was not imme- 
diately affected by the crisis and only slowly returned to normal. Harri- 
son *! suggested that such tissue avidity for water indicated an intoxication 
of the tissues which is more persistent than is ordinarily considered to 
be present. But it is known that in toxic diseases there is generally 
cloudy swelling of the kidneys and in pneumonia a retention of sodium 
chloride. One may assume that even in the absence of palpable edema 
there are a generalized increased hydration and shortened saline absorp- 
tion time. Evidence for this assumption is found in the investigations 
of ‘Maver and Schwartz.’ With the Schade elastometer, an instrument 
which detects edema not appreciable by palpation, they studied 10 cases 
of pneumonia and found in each a slight to moderate edema not demon- 
strated clinically. There was a slow return to normal after the crisis. 
This observation explains Harrison’s results with the McClure-Aldrich 


test. 


6. Baar, H., and Benedict, H.: Ztschr. f. Kinderh. 49:551, 1920. 

7. Adlersberg, D., and Perutz, A.: Wien. klin. Wchnschr. 43:868 (July 10) 
1930. Nishida, M.: Mitt. a. d. med. Akud. zu Kioto 21:395 and 432, 1937. 

8. Baker, W. J.: Intradermal Salt Solution Test in Scarlet Fever and Diph- 
theria Patients, J. A. M. A. 83:1566 (Nov. 15): 1924. 

9. Lash, A. F.: Surg., Gynec. & Obst. 43:40 (July) 1926. 

10. Olmsted, H. C.: Intradermal Salt Solution Test in Cardiac Disease in Chil- 
dren, Arch. Int. Med. 37:281 (Feb.) 1926. 

11. Harrison, J.: Intradermal Salt Solution Test in Lobar Pneumonia in Chil- 
dren, J. A. M. A. 84:1258 (April 25) 1925. 

12. Maver, M. E., and Schwartz, A. B.: Studies of Edema in Pneumonia, Arch. 
Int. Med. 17:459 (April) 1916. 
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Cohen and his co-workers '* found that when the circulation in a 
rabbit’s leg was impaired by application of a tourniquet the saline solution 
injected into the skin was absorbed more rapidly than in the normal leg. 
They concluded that the poor circulation resulted in localized anoxemia 
and localized acidosis, which increased the local tissue affinity for water. 
In circulatory disturbances associated with vascular disease therefore, 
they reasoned, the McClure-Aldrich test may afford a simple method for 
determining the level of adequate tissue oxygenation and the efficiency 
of the circulation. They observed that older people with arterial disease 
had a shortened absorption time in the toes and that as they progressively 
tested areas of the leg up to the level of the knees the absorption time 
approached the normal level. In the case of patients with varicose veins 
and some edema, they found that an already shortened absorption time 
was still further decreased by allowing the legs to hang over the edge of 
the bed, so that they became cyanotic and the veins engorged. In cases 
of diabetic gangrene and gangrene associated with trauma and infection 
(the wet type), the absorption time was decreased, as they had expected. 
They were at a loss to explain, however, the increased absorption time in 
a case of occlusion of the axillary artery by an embolus. Furthermore, 
after the sixth day, when gangrene (the dry type) set in, the absorption 
time was still prolonged in the gangrenous area but markedly decreased 
immediately above the line of demarcation, where the circulation was not 
impaired. These experiments indicate that when there was increased 
hydration the McClure-Aldrich test showed a shortened disappearance 
time. 

The previous investigators cited found that there was no constant 
relation between the saline absorption time and albuminuria, hyperten- 
sion, fever, sex, birth weight, dry type of uremia or cardiac failure in 
the absence of edema. 


SUMMARY AND CONCLUSIONS 


Thirty-three newborn infants given the McClure-Aldrich test on the 
first day of life and 50 infants tested after the “physiologic weight loss” 
was corrected had an average saline absorption time of 10.4 minutes. 

Seventy normal newborn infants who were given no supplementary 
fluids and were tested at the time of greatest “physiologic weight loss” 
had an average saline absorption time of 26.3 minutes, two and a half 
times as long as that of the control groups. 


13. Cohen, M. B.; Appelbaum, H. S., and Hainsworth, E. L.: Intracutaneous 
Salt Solution Test: Its Use as Test of Circulation in Extremities, J. A. M. A. 86: 
1677 (May 29) 1926. Cohen, M. B.: Intracutaneous Salt Solution Test: Pre- 
liminary Report of Simple Method for Determining Efficiency of Circulation in 
Extremities, ibid. 84:1561 (May 23) 1925. 
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Twelve normal newborn infants who had an average saline absorption 
time of 9.9 minutes on the first day of life showed an increase of absorp- 
tion time to an average of 20.8 minutes on the third and fourth days, 
when the weight loss was maximum. The absorption time returned to 
an average level of 12.7 minutes on the day of discharge, when the weight 
loss and the state of hydration were, in part at least, corrected. 

There was no difference between the absorption times of physiologic 
solution of sodium chloride and a solution twice that concentration. Nor- 
mal potassium chloride solution, however, was absorbed more than twice 
as quickly as physiologic solution of sodium chloride. 

The McClure-Aldrich test is valuable in determining and following 
up the state of hydration of the body tissues. The absorption time 
depends, however, on the state of hydration at the site at which the 
test is performed and the mechanical ease of diffusibility of the injected 
saline solution into the intercellular spaces of the skin. It may be true 
that edema is a result of local or generalized toxicity and anoxemia and 
represents an attempt by the body to dilute the toxins. The result of the 
McClure-Aldrich test, however, may be regarded as indicative only of the 
extent and intensity of the edema, regardless of its cause. It may be a 
measure of tissue toxicity but only so far as, and when, the toxicity 
directly parallels the local edema. 





INCIDENCE OF HYPERTROPHIC PYLORIC STENOSIS 


ARVID WALLGREN, M.D. 


GOTEBORG, SWEDEN 


The opinion is prevalent among students of hypertrophic pyloric 
stenosis that the incidence of the disorder differs widely in different 
countries. It is generally maintained that it is common among Anglo- 
Saxons but relatively rare in the Latin races. The disease does not 
seem to occur at all or, at least, is extremely rare in certain races. 
Eckstein 1 reported that he observed only 2 children with pyloric stenosis 
among 50,000 patients in the outpatient department for children’s dis- 
eases at Ankara, the capital of Turkey, and the parents of these 2 
patients were foreigners. Vilén,? a pediatrically trained medical mis- 
sionary mentioned that during his many years’ service in the Belgian 
Congo he encountered only 1 patient with pyloric stenosis, a child of 
French parentage. 

The opinion that the disease is common in one country and rare in 
another is to a great extent based on the number of reports published 
in the periodical medical literature. In a certain measure, of course, 
the frequency of the disorder is reflected in the number of publications 
appearing in the different countries. While there is an extensive scien- 
tific literature on the subject published in Anglo-Saxon, Scandinavian 
and German-speaking countries, the number of reports from the Latin 
countries in Europe and South America is rather scanty. But the 
number of reports on the disease does not furnish an adequate index 
of its incidence in any particular area or country. 

More reliable information is afforded by frequency estimations based 
on the proportionate numbers of children hospitalized for this disease 
and for other disorders. But the number of admissions to a hospital 
may be influenced by many irrelevant factors. The number of cases of 
the disease in which treatment was given denotes the number of cases 
in which the disorder is diagnosed. Such a disease as congenital pyloric 
stenosis is naturally not diagnosed so often by a physician who is not 
familiar with its symptomatology and has had no practical experience 
with it. It is a fairly general experience that hypertrophic pyloric 


From the Medical Department of the Children’s Hospital. 


1. Eckstein, A.: Probleme und Aufgaben der Kinderheilkunde in der Tiirke, 
Jahrb. f. Kinderh. 155:16, 1940. 


2. Vilén, A.: Personal communication to the author. 
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stenosis is diagnosed more frequently in and around those towns pos- 
sessing children’s hospitals under the supervision of well trained pedi- 
atricians than elsewhere. How the frequency apparently increases when 
pediatricians themselves have been made aware of the disease is well 
illustrated in the biography of L. Emmett Holt by Duffus and Holt. 
Colarizi, an Italian investigator, mentioned that between 1903 and 1935 
only 44 cases of pyloric stenosis had been reported from the whole of 
Italy, of which not less than 28 had occurred in Rome alone. Colarizi * 
expressed the opinion that this occurrence of a preponderance of the 
cases in Rome was only apparent and was due to the fact that physicians 
in other parts of Italy had too little knowledge of the disease to enable 
them to diagnose it. 

There are also other explanations for the differences in the frequency 
of pyloric stenosis in different countries. Nasso,* for instance, has 
expressed the belief that the differences in frequency in different coun- 
tries are partly due to the variable degree of similarity between congen- 
ital pyloric stenosis and other diseases in which vomiting is a principal 
symptom which occur at the same age. Since the differentiation of 
pyloric stenosis from other disorders is sometimes difficult even for the 
experienced pediatrician, one can realize how much more difficult it is 
for the physician who does not occupy himself with infant diseases in 
his daily work or may never previously have had a patient with pyloric 
stenosis under observation. 

Even the experienced pediatrician living in a country where the 
disease is common and, consequently, the diagnosis of hypertrophic 
pyloric stenosis must frequently be the subject of discussion, may many 
times find it hard to arrive at a decision. If the diagnosis, as so often 
happens, is based principally on the observation of a palpable pyloric 
tumor, it will often depend on the manual skill, patience and interest of 
the examiner whether the tumor will be found or not. While the 
failure to find such a tumor does not exclude the presence of hyper- 
trophic pyloric stenosis, positive results of palpation as a rule are con- 
sidered sufficient to warrant a definite diagnosis. But reports of cases 
in which a tumor was not found at operation though one was presumably 
located by palpation shake this belief to some extent (Calvin and Denen- 
holz *). 

There is hardly a pediatrician who believes it possible that with 
the aid of the available clinical methods of examination one can estab- 


3. Colarizi, A.: La stenosi ipertrofica del lattante, Pediatria 43:1297, 1935; 
abstracted, Zentralbl. f. Kinderh. 31:568, 1936. 

4. Nasso, cited by Goeters, W.: Verdauungsorgane, Monatschr. f. Kinderh., 
77:71, 1939. 

5. Calvin, J., and Denenholz, E. J.: The Value of Roentgenography in 
Congenital Pyloric Stenosis, Arch. Pediat. 58:26, 1941. 





WALLGREN—HYPERTROPHIC PYLORIC STENOSIS 53 


lish for certain or exclude the presence of hypertrophic pyloric stenosis 
in all children suspected of having this disease. Actually existing 
hypertrophic pyloric stenosis may be overlooked, while the diagnosis 
is sometimes made when the disease is not present. For that reason 
only a limited value can be attributed to the frequency data from dif- 
ferent hospitals based exclusively on the results of the clinical exami- 
nations. It has therefore been impossible to give an exact figure for the 
incidence of the disease in any particular town or district, and that may 
explain why no attempt has been made to estimate its frequency. 

The ordinary clinical methods of examination employed hitherto 
are not reliable enough to insure 100 per cent accuracy with regard to 
diagnosis. On the other hand, such accuracy seems to be made possible 
by the modern roentgenologic method of examination. From the rather 
extensive experience with this method in diagnosis hypertrophic pyloric 
stenosis in Holland, Sweden and Norway (Meuwissen and Slooff,® Run- 
strom,’ Andresen *), it is evident that the roentgenologic signs can be 
regarded as pathognomonic of the disease. It seems to be possible by 
means of this method to exclude or to establish the diagnosis definitely. 
The method is based on the fact that the disease produces local changes 
which are directly demonstrable roentgenographically. 

It is well known that in this disease the muscular hypertrophy does 
not involve the pylorus itself but affects only the pyloric portion of the 
stomach, the so-called canalis egestorius. In the manifest stage of the 
disease the canalis egestorius is contracted so that its lumen is only a 
few millimeters in width for a distance of 2 to 3 cm. The food enter- 
ing the intestine must pass through this thick-walled, rigid, fine-calibered 
tube. After the ingestion of a contrast meal, hypertrophic pyloric 
stenosis is seen roentgenographically as a narrow streak, 1 to 2 cm. 
in length, corresponding to the lumen of the canalis egestorius. While 
the gastric peristalsis is otherwise normal, the hypertrophied muscle of 
the canalis is rigid and immobile, The peristaltic waves are therefore 
stopped at the oral end of the stenosed area. As the child grows older 
the lumen of the canalis widens, more and more food is allowed to pass 
through and, finally, the functional motility of the stomach becomes 
normal. The muscular hypertrophy, however, persists in a more or 
less marked degree, and the roentgenographic pathognomonic signs are 


6. Meuwissen, T., and Slooff, J.: Roentgen Examination of Pyloric Canal of 
Infants with Congenital Hypertrophic Pyloric Stenosis, Am. J. Dis. Child. 48:1304 
(Dec.) 1934. 

7. Runstrém, G.: On the Roentgen-Anatomical Appearance of Congenital 
Pyloric Stenosis During and After the Manifest Stage of the Disease, Acta padiat. 
26: 383, 1939. 

8. Andresen, K.: Roentgenologic Follow-up Examination in Congenital Pyloric 
Stenosis, Acta pediat. 27:334, 1940. 
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demonstrable in a less pronounced form for many years after the dis- 
appearance of the clinical symptoms. 

Since 1932 all children admitted to the Goteborg Children’s Hospital 
suspected of having hypertrophic pyloric stenosis have been examined 
by a roentgenologist specially trained in this particular field (Run- 
strom’). Moreover, roentgen examination has been extensively 
employed for all patients with doubtful pyloric stenosis who were not 
hospitalized. The roentgen examination has on several occasions proved 
the nonexistence of clinically suspected pyloric stenosis, but on numer- 
ous other occasions it has revealed the presence of pyloric stenosis clini- 
cally considered improbable. It was not until roentgen examination 
was employed that it was possible to reveal the existence of congenital 
hypertrophic pyloric stenosis which gave rise to only slight clinical 
symptoms or none (Wallgren,® Malmberg,’® Bexelius *). 

In order to discover all cases of hypertrophic pyloric stenosis in a 
given area it is absolutely necessary that all children in that area be 
examined by physicians who are thoroughly familiar with the symp- 
tomatology and diagnosis of the disease. It may be assumed that in 
general patients with a severe form of the disease will find their way to 
a hospital or will come under the care of a pediatrician, if there is one 
in the locality in question. Patients with a mild form of the disorder, 
who are the more numerous, are certainly often overlooked, because 
they are cared for by the family physician or a general practitioner. 

At Goteborg conditions are exceptionally favorable for an infant 
with congenital pyloric stenosis to be cared for by a pediatrician and 
consequently have the disease diagnosed. The infant welfare centers of 
the city look after about 80 per cent of all newborn babies, and all of 
the centers are under the supervision of well trained pediatricians. The 
children are examined at certain intervals by specialists who are 
thoroughly conversant with the diagnosis of the disease. All children 
seen in these welfare centers are also under the continual supervision 
of highly trained nurses who are familiar with the symptoms of the 
disease, which is rather common in the city. 

The fact that all those children whose mothers obtain economic sup- 
port from the state on the birth of the child (40 per cent of all children 
born in the city) must be under observation at one of the infant welfare 
centers means that the children of all the less well-to-do families are 
under continual control during infancy. The children of better class 


9. Wallgren, A.: Kongenitale Pylorusstenose ohne klinische Symptome, 
Monatschr. f. Kinderh. 68:290, 1937. 

10. Malmberg, N.: Case of Symptomfree Congenital Pyloric Stenosis, Tr. 
Pediat. Soc. South of Sweden, November 1938. 

11. Bexelius, G.: Kongenitale Pylorusstenose ohne Erbrechen, Acta pzediat. 
25:22, 1939. 
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parents, who are not supervised by the centers, are as a rule privately 
observed by pediatricians. When a child belonging to such a family 
becomes ill with symptoms of a digestive disorder of a protracted nature, 
it is invariably the pediatrician, not the unspecialized physician, who is 
consulted. Consequently, nearly all of the healthy, and probably all of 
the sick, infants are examined by an able specialist in children’s dis- 
eases, and the risk of the symptoms of hypertrophic pyloric stenosis 
being overlooked or misinterpreted is reduced to a minimum. In case 
of doubt patients are given roentgen examination, and their disorder 
is thereby correctly diagnosed. 

On account of these two circumstances, the extensive use of roent- 
gen examinations and the recognized position of pediatricians so far 
as the health and the care of infants are concerned, it can be safely 
assumed that practically every case of hypertrophic pyloric stenosis 


Incidence of Pyloric Stenosis from 1934 to 1940 Among Children Born %n 
Géteborg, Sweden 
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occurring among the children at Goteborg is diagnosed. As was men- 
tioned previously, in rare cases the disease may run its course without 
manifesting any clinical symptoms. Such cases, in which the dis- 
ease could be discovered only by means of a systematic roentgenologic 
examination of all infants, an impracticable procedure, will of course 
be overlooked. Their number is so small, however, that it can hardly 
have any effect on the estimation of the incidence of the disease based 
on the number of cases of the manifest form of the disease. 

Thus conditions at Goteborg are exceptionally favorable for the 
estimation of the incidence of hypertrophic pyloric stenosis. Since 1934 
exact data have been obtained each year from all pediatricians, infant 
welfare centers, children’s homes and children’s hospitals concerning 
the number of cases of congenital pyloric stenosis observed in the pre- 
ceding year. To avoid the recording of the same case twice, the name 
and date of birth of the child are given in each case. Only children 
born in Goteborg have been included in the report. The data obtained 
are shown in the table. 
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The table shows that the number of cases of hypertrophic pyloric 
stenosis which occurred during the seven years covered by the inves- 
tigation varied between 9 and 22 per year, and altogether 102 cases 
have occurred during the period in question. During the same period 
the annual number of the births varied between 2,992 and 4,288. The 
yearly percentage incidence of the disease ranged from 0.25 to 0.57, 
while the incidence among the total of 25,500 children born during the 
period of investigation amounted to 0.4 per cent; in other words, there 
was an average of 1 child with pyloric stenosis per 250 children born. 

It is well known that hypertrophic pyloric stenosis is a disease which 
occurs especially in boys. In a series of cases of pyloric stenosis which 
I observed, 80 per cent of the total number of patients were boys. Of 
the 102 patients referred to in the table, 86 were boys and 16 girls. 
Of the children born during the period covered by the investigation, 
13,217 were boys and 12,425 girls; so the percentage incidence of 
pyloric stenosis among the boys was 0.65 and among the girls 0.13. 
In other words, 1 of each 770 girls and 1 of each 154 boys had pyloric 
stenosis. 

The data submitted here represent a first attempt at determining 
the actual incidence of hypertrophic pyloric stenosis; they may serve 
as a basis for comparison with the figures for the estimated incidence 
of the disease in other countries and in different periods in the same 
country. If one compares the estimated incidence of hypertrophic 
pyloric stenosis commonly accepted three or four decades ago with the 
observed incidence of the disease today, one gets the impression that 
there has been an increase in its incidence. This increase is probably 
only apparent, for the disease was not recognized and diagnosed a gen- 
eration ago as often as it is today. On the other hand, if an investi- 
gation similar to the present one is carried out twenty to thirty years 
hence, it will be possible to obtain definite information with regard to 
the incidence of the disease, that is, whether it is increasing, decreasing 
or remaining stationary. 
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Active immunization against diphtheria is almost universally recom- 
mended by public health authorities and pediatricians.‘ Since the 
introduction of this procedure for human use, by von Behring, many 
attempts have been made to reduce the pain and the untoward local or 
systemic reactions which it may cause as well as the number of injections 
which must be given without affecting the prolonged and effective 
immunity produced. For these reasons Ramon’s anatoxin and later 
alum-precipitated toxoid were introduced to displace the toxin-antitoxin. 

As in immunization against scarlet fever, numerous reports have 
been published concerning the use of methods other than the usual 
subcutaneous injection of toxoid for immunization against diphtheria. 
The percutaneous method recommended by Loewenstein gave conflicting 
results, according to the literature. Abt and Feingold? reported a 
reversal of the Schick reactions of 70.9 per cent of their subjects by 
the use of this technic. Hamada * observed no immune effects in animals 
to which diphtheria anatoxin was administered peranally. However, he 
and Okamoto * produced a reversal of the Schick reactions of 6 of 8 
subjects by the administration of diphtheria anatoxin intranasally. No 


From St. Vincent’s Infant and Maternity Hospital, Chicago, and the Children’s 
Hospital, Illinois Soldiers’ and Sailors’ Children’s School, Normal, II. 

1. Report of the Committee on Immunization and Therapeutic Procedures for 
Acute Infectious Diseases, American Academy of Pediatrics, 1939, pp. 2 and 18. 

2. Abt, A. F., and Feingold, B. F.: Diphtheria Immunization: Percutaneous 
Method of Loewenstein, Am. J. Dis. Child. 41:8 (Jan.) 1931. 

3. Hamada, H.: Experimental Studies on the Peranal Immunization by 
Diphtheria Anatoxin or Antisera, Acta dermat. 29:123 (June) 1937. 

4. Hamada, H., and Okamoto, N.: Intracutaneous Reaction of Diphtheria 
and Scarlet Fever and the Result of Immunization by Means of Inhalation, 
Acta dermat. 30:4 (Aug.) 1937. 
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unfavorable reactions were reported. Bousfield and King-Brown ® 
reported on the inhalation of finely atomized diphtheria toxoid treated 
with a solution of formaldehyde in wood alcohol and water. Although 
the antitoxin titers were increased, so many severe allergic reactions 
were observed that they did not recommend this method. Jensen ° 
recommended the injection of 1 cc. of alum-precipitated toxoid subcu- 
taneously followed by three intranasal instillations of toxoid in order to 
reenforce and prolong the immunity produced. Although the immune 
response in animals was small with the use of Jenner’s transcutaneous 
method, Hamada‘ found that the scarification method was more or less 
effective for human beings. 

As was pointed out previously by two of us,® intradermal administra- 
tion is gaining favor as the method of choice in many immunizing pro- 
cedures. It has the distinct advantage, over the subcutaneous method, of 
reducing the local and systemic reactions without lowering the immuniz- 
ing value of the antigen employed. Goldbloom and Klein ® expressed 
the belief that the immune response was more rapid when concentrated 
diphtheria toxoid was administered intradermally. Kern and associates *° 
recommended the use of 0.1 cc. of alum-precipitated toxoid intradermally, 
particularly for allergic subjects, because the reactions were less severe 
than those following subcutaneous inoculations. Gerber * also recom- 
mended giving the same dose intradermally. Wyandt and associates ** 
showed that one-fifth the subcutaneous dose of alum-precipitated toxoid 
injected intradermally produced fewer reactions than the subcutaneous 
dose and was equally effective with regard to immunizing value. Jones,’® 


5. Bousfield, G., and King-Brown, W. W.: Diphtheria Immunization with 
Finely Atomized Formol Toxoid, Lancet 1:491 (Feb. 26) 1938. 

6. Jensen, C.: Active Immunization Against Diphtheria by Combined Sub- 
cutaneous and Intranasal Methed, Proc. Roy. Soc. Med. 30:1117 (July) 1937. 

7. Hamada, H.: Experinental Studies on Transcutaneous Immunization 
(Jenner Method) by Diphtheria Anatoxin or Toxin, Acta dermat. 30:24 (Aug.) 
1937, 

8. Fisher, S., and Van Gelder, D. W.: Intradermal Immunization: Scarlet 
Fever, Am. J. Dis. Child. 61:88 (Jan.) 1941. 

9. Goldbloom, A., and Klein, D. L.: Diphtheria Immunization with Concen- 
trated Toxoid Intradermally, J. Pediat. 3:112 (July) 1933. 

10. Kern, R. A; Crump, J., and Cope, T. A.: Diphtheria Immunization of 
Allergic and Non-Allergic Individuals by Intracutaneous Injection of Alum Pre- 
cipitated Toxoid, J. Allergy 6:525 (Sept.) 1935. 

11. Gerber, C. W.: Intradermal Use of Alum Precipitated Toxoid, South- 
western Med. 20:294 (Aug.) 1936. 

12. Wyandt, H.; Bayliss, M.; Tollman, J. P., and Gunderson, M. F.: Intra- 
dermal Immunization, Nebraska M. J. 23:140 (April) 1938. 

13. Jones, F. G.: Experiments in the Guinea Pig Comparing the Immunizing 
Value of Unmodified Diphtheria Toxoid and Alum Precipitated Toxoid, Am. J. 
Hyg. 28:359 (Nov.) 1938. 
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however, did not find the intracutaneous method as effective. He found 
that 18 per cent of a group of 55 children still had positive Shick 
reactions three months after the injection of 0.1 cc. of alum-precipitated 
toxoid intradermally. 

PRESENT INVESTIGATION 


In order to determine the effectiveness of active immunization against 
diphtheria by the intradermal administration of diphtheria toxoids, two 
groups of children were studied. 


Material and Methods—Nine hundred and forty-five children ranging in age 
from 1 day to 19 years were given Schick tests. Two hundred and seventy-nine 
were inmates of St. Vincent’s Infant and Maternity Hospital, Chicago, and their 
age spread was 1 day to 5 years. The remaining 670 children were inmates of 
the Illinois Soldiers’ and Sailors’ Children’s School, Normal, Ill., and their 
ages varied from 18 months to 19 years. In order to eliminate pseudoreactions, 
control tests were done on all of the children before they were selected as subjects 
for this study. 

The Schick test material was obtained from the Illinois State Department of 
Public Health. The control material was obtained by heating the Schick test 
solution for one hour in boiling water. The syringes, all of the standard tuberculin 
type, were sterilized by dry heat. Short beveled needles, gage 26 or 27, were used 
throughout the experiment. 

The Schick tests were done by injecting 0.1 cc. of the test material intradermally 
into the forearm. Acetone was used to cleanse the skin. The site of injection 
was inspected seventy-two to ninety-six hours later; an erythematous area 10 mm. 
or less in diameter was considered a negative reaction. The reaction to a repeat 
Schick test, performed after immunization, was considered positive if an erythema- 
tous area 5 mm. in diameter developed. This criterion conforms with the standard 
recommended by the Committee on Immunization and Therapeutic Procedures for 
Acute Infectious Diseases of the American Academy of Pediatrics.? 

One hundred and five children with positive Schick reactions were selected from 
St. Vincent’s Infant and Maternity Hospital and 123 from the Illinois Soldiers’ 
and Sailors’ Children’s School. The total of 228 children was divided into two 
groups. Group A, consisting of 151 children, received intradermal injections of 
alum-precipitated toxoid. Group B, comprising 77 subjects, received intradermal 
injections of plain unmodified toxoid, which was purchased on the open market. 
The age distribution of all the subjects whom we were able to follow up (181 
children) is shown in table 1. 

The children in group A received various doses, as follows: Ninety-three (sub- 
group 1) received a single dose of 0.1 cc., 38 (subgroup 2) received two doses of 
0.1 and 0.2 cc. respectively and the remaining 20 (subgroup 3) received two doses 
of 0.2 cc. each. All 77 subjects in group B received two doses of 0.1 and 0.2 cc. 
respectively. The injections, when multiple, were given at three week intervals; 
the outer aspect of the upper part of the arm was the site of all injections. All 
local reactions were measured within twenty-four hours by one of us, and com- 
plete records of any resultant systemic reactions were kept. The children at 
St. Vincent’s Infant and Maternity Hospital were given repeated Schick tests 
after five weeks, and the Schick test was again repeated four, six and eleven 
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months after the last immunizing dose. The subjects at the Illinois Soldiers’ and 
Sailors’ Children’s School were retested nine and sixteen months after the second 
injection. 


Results —Group A.—Of the 93 children in subgroup 1, who were 
given the single injection of 0.1 cc. of alum-precipitated toxoid, 45 left 
the institutions before retests could be done. Of the remaining 48 chil- 
dren, at the end of six weeks 41 showed negative reactions and 7 positive 
reactions to the Schick test. Four months after immunization 6 children 
still had positive reactions to the test; after six months only 5 reactions 
remained positive. Of 24 children who were retested eleven months after 


TABLE 1.—Age Distribution of Subjects 
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immunization, 4 showed positive reactions. Although several children 
were not rechecked at the end of eleven months, fortunately all of the 
positive reactors were available and were rechecked. The average local 
reaction in this subgroup was an erythematous area measuring 11.6 mm. 
in diameter. No abscesses occurred, but extensive desquamation at the 
site of injection was noted in 5 instances. A firm copper-colored nodule 
was observed at the site of each injection. The nodules persisted for five 
to six weeks and were painful for the first twenty-four to thirty-six 
hours. Similar nodules were observed after all injections of alum- 
precipitated toxoid. Vomiting, which occurred in 2 cases, was the only 
systemic reaction noted. 

Subgroup 2 was composed of 38 children who received intradermally 
two doses of 0.1 and 0.2 cc. respectively of alum-precipitated toxoid. 
Two left the institutions before retests could be performed. However, 
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the remaining 36 children had negative reactions to Schick tests six 
months after immunization, and no reactions had reverted to positive 
at the end of eleven months. In this subgroup the average local reaction 
to the first dose measured 21.1 mm. in diameter and to the second dose 
28 mm. Four sterile abscesses with slight central necrosis were observed 


on the arms of 3 of the subjects. Two abscesses followed the first and 
2 the second injection. After the first dose 2 systemic reactions devel- 
oped, consisting of nausea, headache and elevations of temperature to 
102.5 and 101 F. Both these reactions occurred in children of the older 
age group. No systemic reactions developed after the second immunizing 


dose. 

Subgroup 3 was the small group of 20 children who received intra- 
dermally two injections of 0.2 cc. of alum-precipitated toxoid each. 
Seventeen in this subgroup had negative reactions to Schick tests nine 
months after immunization, but the other 3 children still showed positive 
reactions. Repeat Schick tests on the entire group at the end of sixteen 
months showed only 1 child with a persistently positive reaction. Three 
subjects had positive reactions to the control material after nine months, 
but 2 had lost this sensitivity to protein by the end of the sixteenth 
month. The local reactions to the immunizing material averaged 
45.3 mm. in diameter. Eleven sterile abscesses were noted as a result 
of the first dose, and 3 abscesses followed the second dose. Three 
generalized reactions developed within twenty-four hours after the 
administration of the alum-precipitated toxin; 2 followed the first dose 
and were moderately severe, with elevations of temperature to 102 and 
100 F., and 1 mild systemic reaction, consisting only of emesis, followed 
a second dose. The more severe local reactions in this subgroup tended 
to occur in the younger children, but the generalized reactions were all 
in older children. 


Group B.—In this group of 77 children, who were given 0.1 and 
0.2 cc. of plain toxoid intracutaneously, repeat Schick tests nine months 
after the second dose revealed only 1 positive reactor. Sixteen months 
after immunization 2 children had positive reactions to Schick tests. 
Seven children showed positive reactions to the control material at the 
end of nine months. At the end of the sixteenth month 3 had lost this 
sensitivity to protein, but 2 additional subjects had pseudoreactions. 
The average local reaction measured 27.8 mm. after the first dose and 
47.9 mm. after the second. One sterile abscess and 2 instances of 
axillary adenitis occurred as a result of the injection of the initial dose of 
0.1 ce. of plain toxoid. Two children complained of painful arms after 
the second injection. Four mild systemic reactions were encountered 
after the second dose; nausea and headache developed twice, fever once 


and emesis once. 





762 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


COMMENT 


The number of reversals of the Schick reaction obtained with both 
types of toxoid given intradermally (see table 2) compares favorably 
with that reported by others when the antigen was given subcutaneously.** 

The use of the one intradermal injection of alum-precipitated toxoid 
is not recommended, however, because the proportion of children with 
persistently positive reactions to Schick tests is high (15 per cent). 


These results are very similar to those of Jones.** 
The use of two injections given intradermally is recommended, so 


that one can obtain the advantage of the secondary stimulus. There is 


TasLeE 2.—Results of Schick Retests 
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Group A: Subgroupl1... 41 7 36 6 
(given 0.1 ec. of alum- 
precipitated diphtheria 
toxoid) 


Subgroup 2 
(given 0.1 and 0.2 ee. of 
alum-precipitated diph- 
theria toxoid) 


Subgroup 3 
(given 0.2 and 0.2 ee. of 
alum-precipitated diph- 
theria toxoid) 


Group B 
(given 0.1 and 0.2 cc. of 
Plain diphtheria toxoid) 





All positive reactors remained under observation throughout the period of study. Only 
negative reactors were discharged. ‘Therefore, any decrease in positive reactors denotes a 
reversal of Schick reaction previously positive to negative. 


little choice in the type of toxoid used so far as the immunizing value 
is concerned. However, in our experience, alum-precipitated toxoid 
produced nodules, which persisted for about six weeks, and occasionally 
sterile abscesses were produced by its use. Furthermore, 0.2 cc. of alum- 
precipitated toxoid injected intradermally causes considerable immediate 
pain, which may last for several hours. This painful reaction was not 
experienced with the use of unmodified toxoid (Ramon’s anatoxin), nor 
did any nodules or abscesses result from its injection. 

The outstanding advantage of the intradermal method of diphtheria 
immunization is the reduction in reactions. Subcutaneous injections of 
the toxoid, particularly in the older age groups, are frequently accom- 
panied by reactions, local and/or general. Our results show that with 


14. Ramon, G.: Diphtheria Immunization and the Control of Diphtheria as 
Obtained with Anatoxin, J. Mt. Sinai Hosp. 5:1 (May-June) 1938. 
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intradermal immunization there were few systemic reactions (see 
table 3), and all that occurred were mild. 

Since it has been shown that the antigenic response to intracutaneous 
inoculation of toxoid is considerably higher than that which follows its 
subcutaneous administration,’® one might expect a higher percentage of 
reactions from extraneous proteins contained in the immunizing agents 
among those subjects to whom toxoid has been given intradermally. It 
is interesting to note that of the 123 children immunized at the Illinois 
Soldiers’ and Sailors’ Children’s School, 12 (10 per cent) showed 
positive reactions to the control material at some time after immuniza- 
tion. There was no allergic history for any of these children, nor were 
the positive reactors to control material confined to any particular age 


TABLE 3.—Summary of Reactions 
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0.1 of alum pre- 11.6 
cipitated 


Subgroup 2 
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0.2 and 0.2 of alum- 
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group. Four of these subjects had previously received toxin-antitoxin 
subcutaneously. Four others were given Dick toxin intradermally prior 
to immunization with diphtheria toxoid. 


Since the intradermal method of immunization against diphtheria 
produces fewer systemic reactions but as many reversals of positive 
Schick reactions as follow a like number of subcutaneous injections, we 
recommend this method for protecting against diphtheria, particularly 
for the older age group. Because of the pain incurred when alum- 
precipitated toxoid is used, we suggest the use of plain toxoid given 
intradermally in two doses of 0.1 and 0.2 cc. respectively, administered 
three weeks apart and followed by a third injection if the reaction to the 
Schick test is still positive. 


15. Tuft, L.: The Skin as an Immunological Organ with Results of Experi- 
mental Investigations and Review of Literature, J. Immunol. 21:85 (Aug.) 1931. 
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SUMMARY AND CONCLUSIONS 

Of 945 children, ranging in age from 1 day to 19 years, who were 
given Schick tests, 228 reacted positively. 

By the use of either alum-precipitated toxoid or plain toxoid, given 
intracutaneously, a high percentage of negative Schick reactions was 
produced. 

Ninety-three children were given a single injection of 0.1 cc. of alum- 
precipitated toxoid intradermally. Forty-eight were retested at the end 
of six weeks, and of these 7 (15 per cent) showed persistently positive 
Schick reactions. Eleven months after immunization 4 of these 7 chil- 
dren still had positive Schick reactions. 

Thirty-eight children were given two doses of 0.1 and 0.2 cc. respec- 
tively of alum-precipitated toxoid intradermally. Thirty-six were 
retested, and all (100 per cent) had negative Schick reactions at the 
end of eleven months. 

Twenty children were given two doses of 0.2 cc. each of alum- 
precipitated toxoid intradermally three weeks apart. Three children 
showed positive Schick reactions nine months later. Sixteen months 
after immunization Schick retests revealed that 1 (5 per cent) of the 
children still had a positive reaction. 

Of 77 children who were given two doses of 0.1 and 0.2 cc. respec- 
tively of plain toxoid intracutaneously at an interval of three weeks, 
1 had a positive reaction to the Schick test after nine months. Sixteen 
months after the last inoculation, 2 (2.6 per cent) of the children had 
positive Schick reactions. 

Systemic reactions were minimal, even in the older age group, when 
diphtheria toxoid was given intracutaneously. 

Unmodified toxoid produced less severe local reactions than alum- 
precipitated toxoid when injected intradermally and, therefore, was more 
acceptable to the children. 

The preferred method of diphtheria immunization is the intradermal 
injection of two doses of 0.1 and 0.2 cc. respectively of unmodified toxoid 
(Ramon’s anatoxin) at an interval of three weeks, followed by a third 
injection if the Schick reaction is still positive. 


185 North Wabash Avenue. 
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There have been conflicting reports concerning the reactions which 
follow the injection of serum into subjects who have previously received 
prophylactic or therapeutic doses of the same agent. Hooker and 


tained in diphtheria toxin-antitoxin was enough to sensitize some sub- 
jects to that antigen. Although others * have not denied this possibility, 
they have expressed the opinion that such small amounts of horse serum 
as are contained in toxin-antitoxin mixtures are of no practical impor- 
tance in inducing sensitization. 

The purpose of this investigation was to ascertain by cutaneous and 
ophthalmic tests (1) whether persons previously given toxin-antitoxin 
or serum had become sensitized to horse serum, (2) whether more 


positive reactions to tests for sensitivity to horse serum are obtained 
from persons previously given serum than from those not so treated 
and (3) whether there is any relation between the results of intra- 
dermal and ophthalmic tests for sensitivity and the occurrence of serum 
sickness. The last question was investigated despite the fact that the 


From the Division of Contagious Diseases and the Department of Medicine, 
City Hospital, and the Department of Pediatrics, Western Reserve University 
School of Medicine. 

1. (a) Hooker, S. B.: Human Hypersensitiveness Induced by Very Small 
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Human Hypersensitiveness to Whole Horse Serum or Serum Globulins Following 
Toxin-Antitoxin Injections—Its Importance, J. Immunol. 9:17 (Jan.) 1924. 
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assumption of a parallelism between reactions to cutaneous tests and 
generalized hypersensitivity had been questioned.® 


MATERIAL AND METHODS 


Fourteen hundred patients, of whom 207 had diphtheria, 75 meningitis, 61 
erysipelas and 1,057 scarlet fever, are included in this series. They were admitted 
to the division of contagious diseases, City Hospital, Cleveland, during the time 
between May 1934 and January 1938. Each patient’s sensitivity history was 
recorded on admission to the hospital. It is felt, however, that the information 
obtained was not adequate to form the basis for any conclusions regarding atopy. 
Four hundred and forty-eight patients had previously received toxin-antitoxin, 44 
had had serum or antitoxin and 908 had had no previous injections of any antigen 
containing horse serum. 

On admission, each patient was tested for sensitivity by the intradermal 
injection of 0.1 cc. of a 1:10 dilution of normal horse serum and the instillation 
of the same amount into the conjunctival sac; all subjects were observed for one 
hour. All but 2 of the 1,400 patients then received specific therapeutic serums, 
irrespective of the results of the sensitivity tests. Ninety-three per cent of the 
injections of serum were made intramuscularly, 6 per cent intravenously and 
1 per cent intrathecally. 

The patients were divided into two groups on the basis of whether they had 
ever received serum previously. Group A was composed of those who had received 
no previous injection of toxin-antitoxin or serum of any kind. Group B com- 
prised those who had received toxin-antitoxin or serum or antitoxin that contained 
horse serum some time before hospitalization. In the case of children the histories 
were checked with the school records. The classification of the types of reaction 
(immediate, accelerated and late) has been described previously.® 

The patients in groups A and B were divided according to diseases into the 
following ten subgroups: (1) those with negative reactions to cutaneous and oph- 
thalmic tests and no serum sickness; (2) those with negative reactions to cutaneous 
and ophthalmic tests and serum sickness; (3) those with negative reactions to 
cutaneous and positive reactions to ophthalmic tests and no serum sickness; (4) 
those with negative reactions to cutaneous and positive reactions to ophthalmic 
tests and serum sickness; (5) those with positive reactions to cutaneous and 
negative reactions to ophthalmic tests and no serum sickness; (6) those with 
positive reactions to cutaneous and negative reactions to ophthalmic tests and 
serum sickness; (7) those with positive reactions to cutaneous and ophthalmic tests 
and no serum sickness; (8) those with positive reactions to cutaneous and ophthalmic 
tests and serum sickness; (9) those with positive reactions to cutaneous and 
ophthalmic tests, followed by sensitization, and no serum sickness, and (10) those 
with positive reactions to cutaneous and ophthalmic tests, followed by desensitiza- 
tion, and serum sickness. 

Since the route of administration has some influence on the production of 
serum sickness,* these ten subgroups were subdivided according the route of 


3. Toomey, J. A., and August, M. A.: Reactions Following Administration of 
Diphtheria Antitoxin and Toxin-Antitoxin: Results of Desensitization, J. Prev. 
Med. 4:281 (July) 1930. 

4. Toomey, J. A.; Goehle, O. L., and Dauer, C. C.: Antitoxin Intraperi- 
toneally, Am. J. Dis. Child. 29:214 (Feb.) 1925. 
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administration of the serum, that is, whether it was intravenous, intramuscular 
or intrathecal. 

All of the material on which this report was based is not presented, because 
in many instances the small size of the sample robbed the figures of any signifi- 
cance. The data obtained were evaluated statistically, the standard deviation con- 
cept being employed. If the critical ratio, or reliability of difference, a constant, 
is found by mathematical formulas to be smaller than 2, it is probably not signifi- 
cant; if it is at least 2, it approaches significance, and if 2% to 3, it is certainly 
significant.5 For statistical purposes, the unit was considered to be the injection 
and not the patient. The percentage comparisons were based in every instance 
only on the results for group A and group B, respectively, the group who had 
not and the group who had received serum previous to hospitalization. The 
results are listed in tabular form. 

RESULTS 

Data for all of the patients in groups A and B, divided into the ten 
subgroups mentioned previously, are given in table 1. In table 1A the 
critical ratio of 2.67 for the difference between the number of patients 
in subgroup 1 who had and the number who had not received serum 
previously is statistically significant; when interpreted, it means that 
more patients in group A than in group B did not have serum reactions. 
The results for the other subgroups were insignificant. 

The total numbers of patients in groups A and B who did and did 
not have reactions are shown in table 1B. The results of sensitivity 
tests were not considered in this section of the table. The incidence 
of serum sickness was no greater in the group who had had serum pre- 
viously than in the group who had not. In other words, in such a large 
sample the chances are about equal that serum sickness will develop 
in a person not given serum previously as in one who has had a previous 
injection of serum. 

Table 1 C demonstrates that the proportion of patients with positive 
reactions to sensitivity tests was higher in the group who had had serum 
previously than in the group who had not, the proportion being 22.56 
per cent for group B and 16.86 per cent for group A. The critical ratio 
of 2.54 for the difference in the results for the two groups is deemed 
significant, in view of the large size of the sample. In brief, the previous 
administration of serum predisposes to a positive reaction to a sensi- 
tivity test. 

If a patient had a negative reaction to a cutaneous sensitivity test, 
the previous administration or lack of administration of serum did not 
indicate whether serum sickness was likely to develop (table 1D). 

Sixteen and eighty-three hundredths per cent of those with no serum 
sickness and 23.98 per cent of those with serum sickness had one or 


5. (a) Fisher, R. A.: Statistical Methods for Research Workers, ed. 7, 
London, Oliver & Boyd, 1938. (b) Yule, G. U.: Introduction to the Theory of 
Statistics, ed. 11, London, Charles Griffin & Co., 1937. 
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more positive reactions to sensitivity tests (table 1 E). The critical 
ratio showed that the difference between these figures was probably 
significant, because of the large size of the sample. In short, there 
were more positive reactions to cutaneous tests among those who did 
have serum sickness than among those who did not. 

One and nine-tenths per cent of those without serum sickness and 
5.85 per cent of those with serum sickness had positive reactions to 
ophthalmic tests. Although serum sickness developed in more patients 
with positive than in those with negative reactions to ophthalmic tests, 
this does not imply that the test is of practical value in predicting the 
occurrence of serum sickness (table 1 F). 

Serum sickness occurred in 30 per cent of those who had not had 
toxin-antitoxin or serum previously and whose reactions to cutaneous 
or ophthalmic tests were positive (table 1G). It occurred in 31.48 per 
cent of those who had had toxin-antitoxin or serum previously and 
whose reactions to cutaneous tests were positive. (As was shown in 
table 1D, the incidence of serum sickness was greater among patients 
with positive reactions to cutaneous tests than among those whose reac- 
tions were negative.) The difference between the number of serum 
reactions which occurred in patients with positive reactions to cutaneous 
tests in group A and in the similar patients in group B was negligible. 
Thus, if a patient has a positive reaction to a cutaneous test it would 
be of no value to know whether he had had serum previously when 
predicting whether serum sickness would develop. Twenty-one and 
seventy-two hundredths per cent of the patients in group A who had 
negative reactions to ophthalmic tests had serum sickness (table 1 H). 
Twenty-five and twenty-one hundredths per cent of those in group B 
who had negative reactions to ophthalmic tests had serum sickness. 
Thus, a negative reaction to an ophthalmic test does not preclude 
the possibility that serum sickness will develop. On the other hand, 
48.0 per cent of the patients with positive reactions to ophthalmic tests 
had serum sickness, regardless of whether they had had previous admini- 
strations of serum (table 11). In other words, 1 of every 2 patients 
with a positive reaction to the ophthalmic test had a subsequent serum 
reaction. 

Two patients for whom data are not included in table 1 had immedi- 
ate generalized reactions after the cutaneous test was performed. It 
is assumed that these 2 patients had an inherited, or atopic sensitivity 
to horse serum. They were not given subsequent injections of products 
containing horse serum. 

Immediate and accelerated reactions did not occur more frequently 
among the patients in group B, who had had serum previously, than 
among those in group A, who had not (table 1 J). 
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The previous administration of serum seemed to increase the inci- 
dence of serum sickness among patients with erysipelas and scarlet fever 
who were subsequently given specific antiserums, but such previous 
administration had no influence on the rate of serum sickness for 
patients with diphtheria and meningitis who were subsequently treated 
with diphtheria antitoxin and meningitis antiserum respectively 
(table 2 A). 

Serum reactions occurred most frequently in patients with menin- 
gitis, the rate being 78.95 per cent (table 2B). So far as the occur- 
rence of serum sickness was concerned, it made little difference whether 
the patient had received serum previously. The patients with menin- 
gitis, however, were given multiple injections of serum, often intraven- 


ously, while most of the patients with other diseases received only one 


therapeutic injection, which in most instances was given intramuscularly. 
The serum reaction rate was 37.93 per cent for the patients with ery- 
sipelas, 29.49 per cent for those with diphtheria and 15.47 per cent 
for those with scarlet fever. The last-named figure would be lowered 
to 10 per cent if only the patients treated with the new concentrated 
and refined antitoxin were considered.° 

When the incidence of serum sickness was considered in relation to 
the route of injection of the serum, it was found that the number of reac- 
tions following intramuscular administration was smaller than the 
number subsequent to either intravenous or intrathecal injections. The 
difference between the number of reactions which occurred after intra- 
venous injections and the number which followed intrathecal adminis- 
trations is significantly in favor of the latter route (table 2 C). 

Considering all the patients together, the previous administration 
of toxin-antitoxin or serum rendered the patients more likely to have 
a positive reaction to a cutaneous test. However, such administration 
did not make them more apt to have serum sickness, and it could like- 
wise be said that the previous administration of serum had no bearing 
on the type of serum sickness which did occur. 

We viewed our observations with disbelief, as being contrary to our 
own and to general experience. We thought that the results in this 
series might be explained if it were found that practically all of the 
patients had received previous injections years before they were treated. 
The corollary then would be true. If the interval between injections 
had been short, there should have been more reactions after the second 
injection. Accurate data were lacking for many patients, but the mean 
interval that had elapsed between the injections of toxin-antitoxin or 
serum was three and fourteen-hundredths years for 295 patients in a 


6. Toomey, J. A., and Kimball, E. R., Jr.: Treatment of Scarlet Fever with 
Specific Antitoxins of Low Protein Content, J. Pediat. 15:238 (Aug.) 1939. 





TABLE 2.—Classification of Patients with Regard to Disease, Incidence 


Sickness and Method of Administration of Serum 


of Serum 








Group A 
(No Serum 
Previously) 


Group B 
(Serum 
Previously) 
A. 


—~ = ——— —, = — 
Num- Per- Num- 
centage op ber 


Critical 
Ratio 


Per- 
centage dp ca 


A. Relation of disease and 
incidence of serum sickness ber 
in groups A and B 


Patients with diphtheria 
No serum sickness....... 
Serum sickness 


Patients with meningitis 
No serum sickness....... 
Serum sickness........... 


Patients with erysipelas 
No serum sickness....... 
Serum sickness........... 


Total 
Patients with scarlet fever 
No serum sickness....... 
Serum sickness........... 


Total 


. Relation of disease and 
incidence of serum sickness 
among all patients 

No serum sickness....... 165 
Serum sickness........... 


-Diphtheria—— —Meningitis - 
70.51 2.98 24 21.05 3.82 
29.49 2.98 90 78.95 3.82 

Total 23. 114 

= -Diphtheria- 


70.51 
29.49 


—Ery sipelas— = 
62.07 6.37 
6.37 


2.98 36 
2.98 22 


No serum sickness....... 
Serum sickness 


37.98 


Diphtheria—— ——Scarlet Feve 
5 70.51 2.98 880 84.53 
29.49 2.98 161 15.47 
1,041 
——-Erysipelas— 
62.07 


37.93 


No serum sickness....... 
Serum sickness........... 


Total 

-Meningitis—— 
21.05 3.8% 36 
78.95 3.8% 22 


No serum sickness....... 24 
Serum sickness........... 90 
114 58 
——Meningitis ——Scearlet Feve 
No serum sickness....... 24 21.05 3.8% 880 84.5 
Serum sickness........... 90 78.95 3.8% 161 15.47 
114 1,041 
——Erysipelas—— -Scarlet Feve 
No serum sickness....... 36 62.07 . ~ 880 84.5. 
Serum sickness..,........ 22 37.93 3. 161 15.47 


58 1,041 


Total 


©. Relation of method of ad- 

ministering serum and inci- 
dence of serum sickness 

No serum sickness....... 1,076 79.94 1.09 

Serum sickness........... 270 20.06 1.09 55 

1,346 82 

—Intramuscular— ——Intratheca]—— 

No serum sickness....... 1,076 79.94 1.09 2 10.53 7.04 

Serum sickness........... 270 20.06 1.09 17 89.47 7.04 


—Intramuscular— 


-—Intravenous—— 
27 


32.93 5.19 


67.07 5.19 


346 19 

—~Intravenous— ——Intrathecal——- 
27 32. = 3 lf 2 10.53 7.04 

89.47 7.04 


No serum sickness....... 
Serum sickness 55 67.07 ‘ 17 


19 
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group without serum reactions and five and seventy-seven-hundredths 
years for 88 patients in a group with serum reactions. 

However, there was the possibility that such agents as horse serum 
and toxin-antitoxin might produce sensitization in some subjects within 
a few weeks, a sensitization which would tend to reach its peak and 
wear off within nine to twelve months after the injection, a time-limited 
sensitization as it were. This point was investigated. It was found 
that 109 patients had had toxin-antitoxin or serum within a year pre- 
vious to the subsequent injection in the hospital. Of these patients, 
95, or 87.2 per cent, did not have reactions to the subsequent injection, 
while 14 (12.8 per cent) did. Thus, no matter how the data were con- 
sidered, the results did not tend to confirm the view that the previous 
administration of toxin-antitoxin or, occasionally, of serum would con- 
sistently sensitize human subjects. The word “consistently” is inserted 
because from isolated personal experiences we still believe with Hooker 
and others that an individual subject can acquire a sensitivity to horse 
serum by such administrations, although such patients might be over- 
looked and their number might not change percentages if a large series 
were considered. 

COMMENT 


In some respects it is unfortunate that 0.1 cc. of a 1:10 dilution of 
horse serum was used as a test dose. This amount is large enough to 
cause some false positive, or irritative, reactions. If smaller amounts 
of a higher dilution had been used, fewer positive reactions might have 
been obtained. Although this would have changed our conclusions, our 
statistical interpretation would not necessarily have been affected. 

One thousand four hundred and forty-seven patients were given 
ophthalmic tests, and in 342 of them serum sickness developed; 
only 20 (5.8 per cent) of these 342 patients had positive reactions 
to the test. Only about 1 patient in 17 who had a serum reaction 
had a positive reaction to the ophthalmic test, although there was a 
50 per cent chance that serum sickness would develop in a patient 
who reacted positively to the ophthalmic test. It might be concluded 
that a positive reaction to an ophthalmic test is prognostic of the subse- 
quent development of serum sickness for only a small fraction of all 
patients in whom serum sickness occurs. The only logical conclusion 
is that if a smaller test dose of antigen had been used the same number 
of patients would have had serum sickness but a lesser number would 
have had positive reactions to the ophthalmic test. On the other hand, 
it is conceded that if the test dose of antigen were decreased the total 
number of positive reactions to the test would be reduced, the number 
of patients with subsequent serum reactions would be the same and 
hence the percentage of positive reactors in whom serum sickness 
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developed would be higher and the correlation of positive reaction to 
the test and occurrence of serum sickness would better approach sig- 
nificance. 

There was a total of 1,447 cutaneous tests performed. The reaction 
to 1,179, or 81.4 per cent, of the tests was negative. Of the patients 
with negative reactions to the cutaneous test, 260, or 22 per cent, 
had serum reactions. Thus, approximately 1 of every 4 patients had 
serum sickness despite a negative reaction to the cutaneous test. If 
the amount of antigen in the test dose were decreased, there would have 
been more patients with negative reactions to the cutaneous test, but 
the number of patients in whom serum sickness developed would have 
been the same. 

We included in group B all of the patients who had had toxin- 
antitoxin, serum or antitoxin at some time prior to hospitalization. 
Gordon and Creswell?” similarly separated their patients into two 
groups, on the basis of whether they had had serum previously. We 
analyzed their results and subjected their figures to mathematical 
examination. To make the results comparable, we added to the num- 
ber of their patients who had previously received toxin-antitoxin the 
number who had had serum. They used the terms “sensitized” and 
‘“‘unsensitized” to designate the subjects who had and those who had 
not had previous injections of toxin-antitoxin, serum or antitoxin. In 
their series 21 per cent of the unsensitized and 70 per cent of the sensi- 
tized patients with scarlet fever had serum reactions. The critical ratio 
for the difference between these two figures is significant. In their 
experience patients who had had injections of serum previously who 
contracted scarlet fever and were treated with scarlet fever antitoxin 
were more apt to have serum sickness than similarly treated patients 
with scarlet fever who had not had such previous injections of serum. 
Nineteen per cent of their unsensitized and 65 per cent of their sensi- 
tized patients with diphtheria had serum reactions. Among their 
patients with erysipelas, the incidence of serum reactions was 2 per cent 
in the unsensitized and 47 per cent in the sensitized group. 


Our experience regarding the production of endermal sensitivity by 
previous injections of antigen is similar to that of these authors but 
nearly the reverse of theirs with regard to the effect that previous injec- 
tion of serums had on patients subsequently given injections of a product 
containing horse serum. We have no explanation for this discrepancy. 


CONCLUSIONS 


Excluding the results for the 2 patients who had atopic sensitivity 
to horse serum, the routine intradermal and ophthalmic sensitivity 
tests performed with 0.1 cc. of a 1:10 dilution of horse serum could 
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not be relied on to determine whether serum sickness would develop in 
a given patient. 

More positive reactions to cutaneous and ophthalmic sensitivity tests 
were encountered among patients who had received toxin-antitoxin or 
serum previously than among those who had not. 

In this series, the previous administration of toxin-antitoxin or 
serum did not seem to render the patients more liable to have serum 


sickness when they were given a subsequent injection of a product con- 


taining horse serum. 


Katherine Simmons, B.S., of the Department of Anatomy, Western Reserve 
University School of Medicine, compiled the tables and Norman Wetzel, M.D., 
of the Department of Pediatrics, gave his criticism of the statistical technic, but 
neither of them is responsible for any errors which may be found in this paper. 
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ACUTE IDIOPATHIC CHOLESTEROL GRANULOMATOSIS 
PAUL FREUD, M.D. 


LEO GROSSMAN, M.D. 
AND 
DAVID DRAGUTSKY, M.D. 
NEW YORK 


In 1893 Hand! described the “peculiar case” of a 3 year old boy 
with “tuberculosis and polyuria’; the disorder was later recognized as 
idiopathic xanthomatosis. In 1915 Schiiller,? in roentgen studies of the 
bones, noted osseous defects, especially common in the skull, associated 
with exophthalmos and diabetes insipidus. Christian® in 1919 gave 
the classic description of the disease, which he regarded as resulting 
from endocrine glandular dysfunction. In 1923 Eppinger* expressed 
the opinion that this disease occurred as a result of disturbance of 
lipoid metabolism, a theory which was later confirmed chemically by 
Epstein and Lorenz.° Rowland ® was the first to express the idea that 
Schiller-Christian disease is a primary disturbance of lipoid metabolism 
leading to secondary proliferation of the reticuloendothelial cells. This 
opinion has been widely accepted.’ 


From the Department of Pediatrics of New York Medical College, Flower and 
Fifth Avenue Hospitals, and the Department of Pathology of the Metropolitan 
Hospital, Department of Hospitals, New York City. 

1. Hand, A., Jr.: Tr. Path. Soc, Philadelphia 16:282, 1893. 

2. Schiiller, A.: Fortschr. a. d. Geb. d. Rontgenstrahlen 23:12, 1915. 

3. Christian, H. A., in Contributions to Medical and Biological Research, Dedi- 
cated to Sir William Osler, New York, Paul B. Hoeber, 1919, vol. 1, p. 390; 
M. Clin. North America 3:849, 1920. 

4. Eppinger, cited by Rowland.® 

5. Epstein, E., and Lorenz, K.: Ztschr. f. physiol. Chem. 192:145, 1930. 

6. Rowland, R. S.: Xanthomatosis and Reticulo-Endothelial System: Corre- 
lation of Unidentified Group of Cases Described as Defects in Membranous Bones, 
Exophthalmos and Diabetes Insipidus (Christian’s Syndrome), Arch. Int. Med. 
42:611 (Nov.) 1928. 

7. (a) Chester, W.: Virchows Arch. f. path. Anat. 279:561, 1930. (b) Chiari, 
H.: Ergebn. d. allg. Path. u. path. Anat. 24:396, 1931. (c) Burger, M.: 
Verhandl. d. deutsch. Gesellsch. f. inn. Med. 43:186, 1931. (d) Henschen, F.: 
Acta pediat. (supp. 6) 12:1, 1931. (e) Jghenti, W. K.: Virchows Arch. f. 
path. Anat. 282:585, 1931. (f) Rowland, R. S., in Christian, H. A.: Oxford 
Medicine, New York, Oxford University Press, 1931, vol. 4, pt. 1, p. 214. (g) 
Atkinson, F. R. B.: Brit. J. Child. Dis. 34:28, 1937. (h) Thannhauser, S. J., 
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Letterer * in 1924 described the case of a 6 month old child who 
had acute reticuloendotheliosis with little lipoid storage. The clinical 
picture was characterized by fever, progressive secondary anemia, hemor- 
rhagic diathesis, hepatosplenomegaly, enlargement of the lymph glands 
and a rapidly fatal course. A number of reports of similar clinical 
syndromes have appeared in the literature. Extensive proliferation of 
the reticuloendothelial cells with little or no lipoid storage and early 
death occurred in all. 

In 1940 Wallgren ® expressed the opinion that the paucity of lipoid 
storage in cases of acute reticuloendotheliosis is due to the rapidity of 
the course. He expressed the belief that the disorder which Abt and 
Denenholz *° called Letterer-Siwe ™! disease is identical with Schiiller- 
Christian disease and that there is little lipoid present in the tissues 
in the acute form of the disorder but a more considerable amount when 
the disease runs a more protracted course. 

The case which we are presenting supports Wallgren’s postulate 
that Schuller-Christian disease and acute reticuloendotheliosis are differ- 
ent phases of the same disorder. However, it shows that a high cellular 


lipoid content may also be present in a case of disease of short standing 


with early death, and it thus forms an actual link in the chain binding 
acute reticuloendotheliosis to Hand-Schiiller-Christian disease. 


REPORT OF A CASE 


History.—M. J., a 7 month old boy, weighed 5% pounds (2,495 Gm.) at birth. 
Labor was uncomplicated, and delivery was spontaneous. Both parents were 
Swedish, of unrelated stock. The mother had been pregnant once previously and 
had delivered a 6 month dead fetus. The patient’s growth and development had 
been normal up to the present illness. The family history was noncontributory. 

On March 14, 1940 the child became ill with a sore throat. Two days later 
the mother noted bilateral glandular swelling in the neck, and within a week 
similar swellings were seen in the axillas and groins. The baby was seen approxi- 


and Magendantz, H.: Ann. Int. Med. 11:1662, 1938. (7) Letterer K.: Verhandl. 
d. Gesellsch. f. Verdauungskr. (1938) 14:12, 1939. (7) Held, I. S.: M. Clin. 
North America 23:733, 1939. (k) Thannhauser, S. J.: Lipoidosis, New York, 
Oxford University Press, 1940. 

8. Letterer, E.: Frankfurt. Ztschr. f. Path. 30:377, 1924; Verdffentl. a. d. 
Gewerbe- und Konstitutionspath. 8:1, 1934; Klin. Wchnschr. 13:1046, 1934. 

9. Wallgren, A.: Systemic Reticuloendothelial Granuloma: Nonlipoid Reticulo- 
endotheliosis and Schiiller-Christian Disease, Am. J. Dis. Child. 60:471 (Sept.) 
1940. 

10. Abt, A. F., and Denenholz, E. J.: Letterer-Siwe’s Disease: Splenohepato- 
megaly Associated with Widespread Hyperplasia of the Nonlipoid-Storing Macro- 
phages; Discussion of So-Called Reticulo-Endothelioses, Am. J. Dis. Child. 51:499 
(March) 1936. 

11. Siwe, S.: Ztschr. f. Kinderh, 55:212, 1933. 
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mately two weeks later by one of us (P. F.). There was generalized lymphadenop- 
athy, and severe secondary anemia was demonstrated by an erythrocyte count of 
2,700,000 cells per cubic millimeter and a hemoglobin content of 27 per cent (Sahli) ; 
the white blood cells numbered 4,100 per cubic millimeter. A tentative diagnosis 
of aleukemic leukemia, Hodgkin’s disease or lymphosarcoma was made. 
Examination—The patient was transferred to the Metropolitan Hospital, where 
the following observations were made. The child was extremely pale and apathetic. 
His temperature was 100 F., his pulse rate was 100 and his respiratory rate 26 


TABLE 1.—Results of Blood and Bone Marrow Counts 








Hemoglobin 
Content 
Date, (Sahli),* Results of Differential : 
1940 per Cent RedCells White Cells Count, per Cent Comment 


April 12 27 2,720,000 6,900 Polymorphonuclears........ 80 
(Band, 8) 
PR eee 14 
Eosinophils 2 
Monocytes 
April 13 2,280, C Polymorphonuclears........ 7 Platelets, 
(Band, 11) 350,000 
Lymphocytes 23 
eg, ESE er 
Eosinophils 
April 20 Total marrow count.. .40,000 Promyelocytes 3 Sternal 
Neutrophilic myelocytes..... marrow 
Eosinophilic myelocytes..... Was ex- 
Metamyelocytes............. 23 amined: 
er p a transfu- 
Segmented cells 35 sion was 
Lymphocytes. given on 
I. cc%skutireedis one April 21 
Pies ccsseicses<res 2 
eae svi 47 teil 100 white blood cells 
2,370,000 7,400 78 
(Band, 1 2) 
Lymphocytes...........++.+. 23 
Er ee 5 
Eosinophils 1 
2,400,000 3, Polymorphonuclears........ 41 Platelets, 
Lymphocytes................ 56 78,000; 
eS Peer 2 ~=bileeding 
ns ce tanleoaseee 1 time, 2min.; 
coagulation 
time, 4 min.; 
a transfu- 
sion was 
given on 
May 18 
May 21 





* One hundred per cent is represented by 14.5 Gm. 


and he weighed 24.2 pounds (10.9 Kg.). Serous nasal discharge was present. 
The left ear drum was injected. There was loss of the normal shape of the neck 
because of the marked enlargement of the cervical lymph nodes. The nodes on the 
left side were soft and their centers fluctuant, and the overlying skin was slightly 
reddened. 

There was impaired resonance on percussion, but no diminution of breath sounds 
was present over the upper part of the left side of the chest anteriorly. The 
heart was enlarged; a blowing systolic murmur was heard over the apex and a 
distinct friction rub at the base. Abdominal distention was present, but the liver 
and spleen were not palpable. Discrete, soft, nontender, nonfluctuant lymph nodes 
ranging in size from that of a pea to that of a plum were easily seen and palpated in 
the axillas and groins. 
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Fig. 2—Extensive swelling of the lymph nodes in the neck and the axillas. 
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Study of the bone marrow demonstrated nothing unusual, and the microscopic 
diagnosis made on one of the glands was “lipoid histiocytosis.” Roentgenograms 
of the chest showed clouding of the upper lobe of the left lung, while studies of 
the long bones and the skull showed no bone defects or other abnormalities. 

Course—From May 2 the patient’s course was rapidly downhill. Bilateral 
otitis media developed and necessitated myringotomy. All of the lymph nodes 
became larger and appeared doughy. The cervical glands on the left side became 
matted together, and the occipital glands became palpable for the first time. The left 
side of the chest was dull to percussion, and bronchial breathing was heard 
throughout. The cardiac apex, however, remained unshifted. Roentgen study 
showed dense clouding of the left side of the chest. 

On May 23 the weight was 16 pounds 9 ounces (7.5 Kg.), the temperature 
varied from 100 to 103 F. and petechiae varying in size from that of a millet 


Fig. 3—Roentgenogram of the chest, taken on May 2, 1940, showing extensive 
clouding of the entire left pulmonary field. 


seed to 2 mm. in diameter were seen on the trunk. The contour of the chest 
became distorted because of the bulging cartilaginous portions of the upper ribs 
on the left side parasternally. Percussion over this area produced vibrations 
which persisted for a few seconds and were similar to those produced by thump- 
ing of a tight drum. Tubular breathing now appeared also over the lower lobe 
of the right lung. Roentgenograms of the long bones and the skull showed no 
changes. There was some clouding over the base of the lower lobe of the right 
lung. A second biopsy of an enlarged inguinal lymph node was performed, and 
again the diagnosis of “lipoid histiocytosis’ was made. Chemical quantitative 
study of the tissue demonstrated 12.6 mg. of total cholesterol per cent of dry 
weight, consisting of 0.7 mg. of free cholesterol and 11.9 mg. of cholesterol esters. 

In the last week of life the course of the illness seemed almost malignant. The 
child was extremely pale, and there were rapid, grunting respirations and a tem- 
perature ranging from 102 to 104 F. The petechiae increased in number and size. 
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On June 4 there was an icteric tint to the skin, and paralysis of the left facial 
nerve of peripheral type developed. Showers of petechiae appeared on the scalp. 
There were signs of meningeal irritation, but examination of the spinal fluid gave 
negative results. Death occurred that evening. 


TABLE 2.—Laboratory Data 








Constituents of blood, mg. per 100 cc.: 
Dextrose 
Nonprotein nitrogen 
Calcium 
Phosphorus 
Total cholesterol 
Free cholesterol 
Cholesterol esters 
Lecithin 
Neutral fat 
Total lipids 


Phosphatage, units per 100 cc 

Concentration of plasma proteins, Gm. per cent 

Albumin 

Globulin 

Fibrin 
Carbon dioxide-combining power of blood, volumes per cent 
Icteric index 
Van den Bergh reaction jacswaa Negative 
Reaction to heterophil antibody test (Paul-Bunnell) , Negative 
Reaction to Mantoux tests (with dilutions of old tuberculin up to 1:100) Negative 
Reaction to Wassermann, Kahn and Kline tests oe ms Negative 
Blood typing (international) ; 0 
Results of examinations of spinal fluid (May 15 and June 4)..... Normal 


Results of womteie amaieiin: COIGG BT) x «cise cic ices cd cascc cecedsdecc cvccccccedscccjes ccd Mee Rare 
chloric acid; low 
total acidity 


TABLE 3.—Lipoid Content of Tissuse * 








Spleen or Lymph 
Node in Cases 
of Schiiller- Lymph Node Retrosternal 

Normal Spleen Christian (Biopsy) Mass (Necropsy) 

or Lymph Node Disease in Our Case in Our Case 
Kerasin 0 0 0 
Free cholesterol 0.62 Up to 3.2 _& 
Cholesterol esters.......... 0.287 Up to 15.3 15. 
Total cholesterol! 0.9 Up to 18.58 17.9 
Lecithin 1.66 Up to 1.68 
Po ks erry 4,2 Up to 14.4 
Total lipoids 4.6 Up to 34.66 
Total fatty acids.......... 8.0 ne sl 8.0 
Total phospholipoids...... . ae teas 6.4 
Sphingomyelin ; ax pei Trace 
Cephalin 2) i a 6.4 





* The values are expressed as percentages of the dry weight of the tissues. 


Biopsy—Examination of an inguinal lymph node showed that the tissue was 


almost completely replaced by large, pale-staining reticuloendothelial cells. These 
cells were closely packed together and had moderate-sized vesicular nuclei and 
indistinct amounts of cytoplasm, which showed reticulation and vacuolation. There 
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were moderate numbers of multinucleated giant cells. The primary !ymph follicles 
were absent, and the lymph cords were small and compact. The peripheral sinus 
and the medullary sinusoids were almost completely obliterated by the reticulo- 
endothelial cells. There were small areas of hemorrhage but no focal necrosis. 
There was only slight fibrosis in the hilar region. Sections prepared with nile 
blue sulfate and the Smith-Dietrich stain showed a high lipoid content. 




















Fig. 4.—Section of biopsy specimen of a lymph node obtained during the early 
stage of the disease, showing the foamy cytoplasm of the reticulum cells and a 
large multinucleated giant cell. High magnification. 


Autopsy.—The autopsy was performed by Dr. Andrea Saccone. Only the sig- 
nificant observations are reported. 

Gross Examination: Pericardium: There was an appreciable amount of thin, 
yellowish golden fluid in the pericardial space, and the visceral layer of the peri- 
cardium showed some dull yellow plaques. 
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Lungs: The hilar glands were enlarged to the size of prunes. They were 
soft, and on their surfaces were numerous areas of hemorrhage. The right lung 
was normally aerated except at the base of the lower lobe, where there were small 
emphysematous blebs and areas of recent pneumonic infiltration. The air content 
of the left lung was definitely diminished. There were adhesions between the 











¢ a: “a1 ae halt ed 
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Fig. 5.—Section of lymph node obtained in the ijate stage of the disease (at 


necropsy), showing the marked focal necrosis with hemorrhage. Early fibrosis 
and giant cells are present in the surrounding areas. 











anterior surface of its apex and the parietal pleura, scattered areas of infiltration 
and firm nodules throughout the upper and lower lobes, which gave the lung a 
solid consistency. Light yellowish plaques were present on the visceral and the 
parietal pleura, and widely scattered petechiae were visible. The nodules on the cut 
surface were yellowish and rubber-like. At the base of the lower lobe of the 
left lung were numerous foci of fresh bronchopneumonic infiltration. 
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A great mass of firm rubbery tissue extended along the posterior surface of 
the sternum from the sternal notch to about 1 inch (2.5 cm.) above the xyphoid 
process. This mass pointed toward the upper part of the left side of the chest, 
where it was firmly attached to the apical portion of the pleura, infiltrating 
the pleura and the subpleural and the pulmonary tissue. The mass had completely 
replaced the thymus, of which no remnant was found, and bulged into the anterior 
part of the upper ribs against the posterior surfaces of the cartilages of the 
mediastinum on the left side. The cut surface showed a grayish fibrous stroma 
with scattered areas of yellow tissue, hemorrhage and softening. 

Lymph Nodes: The lymph nodes were markedly enlarged, ranging from % to 
1% inches (1.3 to 3.8 cm.) in diameter. They were soft and dark red, with 
scattered yellow spots, and on section they showed hemorrhagic necrosis. The 
core on the mass of nodes at the left angle of the mandible was a large cavity 
containing sterile bloody pus and numerous doubly refractile bodies. 

Microscopic Examination: Lymph Node: There were extensive alterations in 
the finer structure. Primary follicles were absent, and the lymph cords were 
loosely arranged and contained a decreased number of small lymphocytes. The 
peripheral lymph sinus and many of the medullary sinusoids were filled with large 
reticular cells and various types of free reticuloendothelial cells. Many of these 
cells had foamy or coarsely vacuolated cytoplasm. Some of them contained 
phagocytosed red blood cells or coarse dark brown hemosiderin granules. There 
were a great many multinucleated giant cells throughout, some of which had 
estimated diameters of 70 or more microns and contained as many as 30 small 
vesicular nuclei. In many of them the nuclei were clustered together in the center 
of the cell and the cytoplasm was large in amount and showed a moderate number 
of small vacuoles. A few giant cells of the Langhans type were noted. 

Throughout the node there were many irregularly shaped foci of granular 
necrosis accompanied by hemorrhages, scanty infiltrations of polynuclear cells and 
some deposition of fine fibrin. Many of the smaller necrotic foci consisted of an 
irregularly shaped central area of vacuolated granular basophilic debris surrounded 
by narrow zones of fragmented lymphocytes and reticular cells. These foci did 
not resemble tubercles in any way. 

In some regions there was active fibroblastic proliferation, with the formation 
of numerous fine wavy fibrils accompanied by marked hemorrhage, so that the 
sinuses were distended by altered red blood cells and fibrin. 

Sections stained with sudan III and scarlet red showed small to moderate 
quantities of lipoid material. Significant amounts of the lipoid were contained 
within the cytoplasm of the free reticuloendothelial cells and the giant cells. Some 
of it was deposited as a fine globular cloud in and around the foci of necrosis. 
Minute globules of sudanophil material were also noted in the cytoplasin of the 
fixed reticuloendothelial cells. 

Sections stained with nile blue sulfate showed purple globules in some of the 
giant cells, which indicated mixtures of neutral fats and fatty acids. Minute 
amounts of neutral fat were also noted in the necrotic areas. 

Retrosternal Mass: Microscopic sections showed loosely arranged proliferating 
fibroblastic tissues which exhibited small interlacing fascicles and whorls. There 
were a moderate number of capillaries and small blood vessels throughout. Between 
the fine fibers of the spindle-shaped cells were irregularly shaped cells of the 
histiocytic type. These cells had vesicular ovoid or notched nuclei and faintly 
stained, basophilic, vacuolated cytoplasm. In some fields they were absent, and 
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the tissue consisted wholly of spindle-shaped nuclei with many fine and coarse 


collagenous fibrils. Mitotic figures were rare. Small isolated foci of lymphocytic 


and plasma cells were seen. Multinucleated cells were very rare. There were 
hemorrhagic foci and areas of necrosis. 

No remnants of the thymic gland were seen. In one section the retrosternal 
mass was intimately attached to the pleura, and the subpleural and pulmonary 
tissues were infiltrated with the cellular connective tissues of the mass. 

Sections stained with scarlet red showed large amounts of lipoid distributed 
throughout the fibroblastic tissues. This lipoid appears as globules in the inter- 














Fig. 6.—Silver-stained section of lymph node (obtained at necropsy), showing 
dense net of reticular fibrils and fibrin. 


cellular spaces and as fine globules in the cytoplasm of both the histiocytic and 
the larger fibroblastic cells. There were numerous foci, however, in which the 
cells were free of lipoid. 

Sections stained with nile blue sulfate showed numerous colorless, needle-like 
crystals. There were many foci containing amorphous blue-stained material. Small 
clusters of purple-stained globules indicated areas in which there were mixtures 
of neutral fats and fatty acids. There were no deposits of neutral fat alone. 

Frozen sections stained with nile blue sulfate and examined with the polarizing 
microscope showed large collections of needle-like crystals and fused masses of 
doubly refractile material throughout the proliferating connective tissue. The 
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deposition of doubly refractile crystalline material was most evident in those regions 
where there was active fibroblastic proliferation with a “whorl-like” arrangement. 
Lungs: Sections of the periphery of the lung showed no sharp demarcation 
between the proliferating fibroblastic and cellular tissues of the retrosternal mass 
and the pleural and subpleural structures. Columns of fibroblastic tissue in which 
there were numerous histiocytes extended deeply into the lung along the planes 
of the interlobular septums. Many of the alveoli were collapsed or contained 
numerous mononucleated macrophages with vacuolated cytoplasm. In some foci 




















Fig. 7.—Section of retrosternal mass, showing extensive fibroblastic reaction 
(spindle-shaped cells) with a small number of foamy cells. 


the alveolar tissues were replaced by large nodular infiltrations of lymphocytes, 
macrophages and a few multinucleated giant cells. In other foci groups of alveoli 
were filled with a coarse fibrinous material in which macrophages and a few 
lymphocytes were embedded. 

Sections of the periphery of the lung stained with scarlet red showed that many 
of the macrophages in the alveoli contained numerous small globules of lipoid 
material. Sections of deeper-lying structures showed an increase in the interstitial 
tissues, particularly about the blood vessels and the medium-sized bronchi. Around 
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some of the bronchi there was some very cellular connective tissue in which 


histiocytes, fibroblasts, giant cells, lymphocytes and a few eosinophils could be 
recognized. This tissue compressed the bronchus so that its lumen was narrowed 
and its lining epithelium was thrown into large folds. 

Terminal bronchi were filled with polynuclear cells, and infiltration with lympho- 
cytes and mononuclear and polynuclear cells was observed in their walls, extending 


Fig. 8—Frozen section of retrosternal mass stained with nile blue sulfate, 
showing double refractile bodies, which are most evident in the area of fibrosis. 
(The photomicrograph was taken with a polarizing microscope.) 


outward into the interstitial tissue between the alveoli. These lesions resembled 
those of interstitial bronchopneumonia. Foci of emphysema and of alveolar edema 
were noted. 

Liver: Sections of the liver showed some distortion of the usual lobular 
arrangement, produced by the presence of vacuoles (fat) in many of the liver 
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cells. The larger vacuoles markedly distended the liver cells and produced com- 
pression of their nuclei. Those liver cells which did not contain vacuoles were 
swollen and had a granular cytoplasm. It was difficult to visualize the sinusoids 
and identify the Kupffer cells. Those endothelial cells which could be identified 
showed nothing unusual. A few of the larger triads showed increased amounts of 
surrounding loose connective tissue in which there were a number of vacuolated 
histiocytes and a few multinucleated cells. 














Fig. 9.—Section of lung, showing multinucleated, fat-laden giant cells surrounded 
by fibroblasts and a few lymphocytes. High magnification. 


Special Stains: Sections of lymph nodes, lung and the retrosternal mass pre- 
pared with the Ziehl-Neelsen stain were negative for acid-fast bacilli. Silver 
preparations of lymph nodes and the retrosternal mass showed that the proliferating 
cells were in intimate relation to complexes of reticular fibrils. 

Anatomic Diagnosis——The diagnosis was: (1) acute idiopathic cholesterol granu- 
lomatosis of the lymph nodes, thymus, lungs and liver; (2) fatty degeneration of 
the liver; (3) bronchopneumonia (terminal) ; (4) pericardial effusion, and (5) 
anemia. 
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COMMENT 


Because of the diversity of the clinical picture the diagnosis of Hand- 
Schiller-Christian disease is not easy. However, when one is aided by 
biopsy and chemical studies the nature of the disorder soon becomes 
much clearer. 

The results of chemical studies vary greatly. Cases in which the 
level of cholesterol in the blood was high and the content of cholesterol 
in the tissue was low and vice versa have been described. The amount 
of cholesterol in the tissue usually decreases in the later stages of the 
disease, but in our case the cholesterol content was at its highest level 
in the retrosternal mass, which already showed a decreased number of 
histiocytes and marked fibroblastic proliferation. 

Rowland * defined Hand-Schiiller-Christian disease as a primary 
idiopathic chronic disorder of metabolism in which the deposition of 
cholesterol and its esters takes place in the tissues and leads to a hyper- 
plastic reaction. But this proliferation occurs also in cases in which 
there is little or no lipoid storage. Furthermore, it is difficult to under- 
stand how such an extensive proliferation could be produced in cases 
in which the level of cholesterol in the blood is normal or subnormal, 
while in cases of Niemann-Pick disease, in which the level of lipoid 
may rise to 800 mg. per hundred cubic centimeters of blood, or in 
certain cases of nephrosis and diabetes mellitus in which the levels of 
lipoid are very high no proliferation occurs; for example, in Stahel- 
Stehli’s ** case of diabetes mellitus there was extensive extracellular 
deposition of cholesterol crystals without any tissue proliferation. 
Bloch * and Schaaf and Werner** assumed that the deposition of 
lipoid in the tissue does not require an elevated level of lipoid in the 
blood. Any change in the lipoid constituents of the blood, such as a 
reversal of the ratio of free cholesterol and cholesterol esters, results 
in a disturbance of the stable lipoid emulsion represented by the serum. 
This alteration of the colloidal equilibrium will cause a precipitation 
which, according to the belief that Rowland expressed, is followed by a 
foreign body reaction comparable to that in tuberculosis. But the 
tubercles develop only where tubercle bacilli lodge, while in reticulo- 


endotheliosis proliferation takes place both in the vicinity of lipoid 
deposits and in locations distant from them. 

The level of cholesterol in the blood in our case was 134 mg. per 
hundred cubic centimeters (table 2), of which 90 mg. was cholesterol 
esters and 44 mg. free cholesterol. These values are entirely normal 


12. Stahel-Stehli, J.: Virchows Arch. f. path. Anat. 304:352, 1939, 
13. Bloch, B.: Brit. J. Dermat. 43:61, 1931. 
14. Schaaf, F., and Werner, A. J.: Arch. f. Dermat. u. Syph. 162:217, 1930. 
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with regard to both the total amount and the proportions of the con- 
stituents, a fact which contradicts the theory of Bloch and Schaaf 
and Werner and the conclusions Rowland drew from it. 

Epstein and Lorenz * showed that in Schiiller-Christian disease the 
ratio of free cholesterol to cholesterol esters in the tissue is 1:3 and 
may be as high as 1:10, while a ratio of 3:1 was found for normal 
tissues. Cholesterol esters are supposed to cause a marked proliferative 
response by acting as true foreign bodies. Thus the histiocytes or 
giant cells by phagocytosis eventually ingest the lipoid. However, 
Letterer stated that the concept of storage does not necessarily mean 
entrance of the deposited substance into the cells from the outside ; 
Rowland mentioned that by far the largest amount of lipoid found is 
intracellular, and Thannhauser * in a personal communication stated, 
“As long as there is no softening of the foam cells the lipoids are intra- 
cellular.” In our biopsy sections there was only a trace of extracellular 
lipoid, although the cells were overloaded with double refractile bodies. 
Later, at necropsy, it was observed that in the retrosternal mass, the 
lungs and the lymph nodes innumerable cholesterol crystals appeared 
between the fibroblastic cells while the histiocytes were already decreased 
in number, which indicates a late stage of the disease. The appearance 
of lipoid in the reticuloendothelial cells as the result of phagocytosis 
would be likely only if considerable amounts of the substance could 
also be demonstrated outside the cells, for it seems highly improbable 
that one would always find the final picture of phagocytosis, with all or 
almost all of the lipoid ingested by the cells, and never find the early 
or intermediate stages of the process. If one assumes that phagocytosis 
is the cause of intracellular lipoid, it is also difficult to explain why 
the stored substance should be found only in reticuloendothelial cells and 
not in other phagocytic cells, such as leukocytes. The most likely expla- 
nation would be that there is a disturbance of the lipoid metabolism 
within the proliferating cells which leads to an increase of lipoid as a 
sign of altered intracellular colloidal equilibrium, similar to the appear- 
ance of fat droplets (fat phanerosis) in the process of fatty degeneration. 

Schultz, Wermbter and Puhl ** were the first to express the opinion 
that the proliferation of reticuloendothelial cells is a primary reaction 
to some unknown cause and is followed by lipoid storage. This opinion 
has been voiced by an increasing number of authors. Flori and Parenti ** 
published a case in which biopsy demonstrated reticulosis without 
lipoidosis and autopsy, performed one year later, showed typical lipoid 


15. Thannhauser, S. J.: Personal communication to the authors, October 1940. 
16. Schultz, A.; Wermbter, F., and Puhl, H.: Virchows Arch. f. path. Anat. 


252:519, 1924. 
17. Flori, A. G., and Parenti, G. C.: Riv. di clin. pediat. 35:193, 1937. 
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granulomatosis. Recently, Freund and Ripps ** 
of generalized lymphadenopathy due to reticuloendotheliosis, in which 
only seven months after the onset of the disease bone defects developed 
and after death, which occurred about two years later, typical lipoid 


described a similar case 


granulomatosis was found. If the patients in these 2 cases had died 
before the development of lipoidosis the disease would have been classified 
as acute reticuloendotheliosis. As in those studies, biopsy in our case 
showed the features of reticulosis. However, there was already extensive 
lipoidosis three weeks after the onset of the disease, and necropsy four 
weeks later revealed the fibrotic reaction typical of Schiller-Christian 


disease. 
Letterer recently voiced the opinion that in lipoid granulomatosis 
true granulation tissue develops whereas the process in reticuloendo- 


theliosis remains at the stage of proliferation of the reticular cells; 
however, the cases of Flori and Parenti and of Freund and Ripps 
demonstrate the possibility of a transition from one stage to the other 
in the chronic form of Hand-Schiiller-Christian disease, and our case 
shows that such a transition may occur in the acute type. Most patients 
with acute reticuloendotheliosis die before true granulation tissue has a 
chance to develop. An exception is the patient of Foot and Olcott,’ 
whose illness lasted for sixteen months; in this case there was a true 
reticuloendotheliosis but little fibrotic response. 

In our case reticuloendothelial hyperplasia and intracellular appear- 
ance of lipoid occurred in rapid succession. These changes progressed 
in a few weeks, with necrosis of cells, liberation of lipoid and develop- 
ment of hemorrhage and reactive fibroblastic proliferation. The entire 
process was extremely short, with rapidly progressing anemia and 
cachexia. The designation of the disease as idiopathic indicates our 
inability to determine the causative agent by the available methods of 
investigation. Future observations with improved histologic and chemical 
technics may lead to a better understanding of the constitutional devia- 
tions of the reticuloendothelial system and the subsequent pathologic 
changes. 

SUMMARY 


A case of acute idiopathic cholesterol granulomatosis has been pre- 
sented. 

All of the criteria of acute reticuloendotheliosis associated with a high 
cholesterol content of the tissues characteristic of the Hand-Schiuller- 
Christian syndrome have been satisfied. 


18. Freund, M., and Ripps, M. L.: Hand-Schiuller-Christian Disease: Case in 
Which Lymphadenopathy Was Predominant Feature, Am. J. Dis. Child. 61:759 
(April) 1941. 

19. Foot, N. C., and Olcott, C. J.: Am. J. Path. 10:81, 1934. 
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The case forms a link between acute reticuloendotheliosis and the 
Hand-Schiller-Christian syndrome. 

Rowland’s classification of the Hand-Schiiller-Christian syndrome as 
chronic xanthomatosis should be subdivided to include an acute and a 
chronic form. 

The assumption that reticuloendothelial proliferation is the primary 
and lipoidosis the secondary manifestation has been further substantiated. 

Reasons have been brought forth to show that it is intracellular 
disturbance of lipoid metabolism and not phagocytosis which is responsible 
for the appearance of cholesterol within the proliferating cells. 


Dr. Reuel A. Benson, director of the department of pediatrics; Dr. Andrea 
Saccone, director of the department of pathology, Dr. L. Greenwald, Dr. I. Drekter, 
Dr. S. Thannhauser, Dr. P. Klemperer and Dr. F. Stewart gave assistance in the 
preparation of this paper. 





CONGENITAL SARCOMA OF EXTREMITIES 


REPORT OF TWO CASES 


J. W. CHAMBERLAIN, M.D. 
BROOKLINE, MASS. 
AND 


KNOWLES B. LAWRENCE, M.D. 
BOSTON 


Recent reviews * have emphasized the relatively frequent occurrence 
of sarcoma as a childhood disease and its importance in mortality figures. 
Congenital sarcoma, however, particularly sarcoma of the extremities, is 
rare. Steffen * extensively reviewed the literature in 1905 and reported 
219 cases of malignant tumors in infancy. He listed 19 cases of sarcoma, 
in only 4 or 5 of which the lesions were present at birth and none 
were located on the extremities. In a twenty-one year review of cases 
of fibrosarcoma at the Mayo Clinic * only 1 case of congenital tumor was 
listed. More recently, Wells * published a comprehensive review of the 
literature, in which 250 cases of congenital neoplasms are recorded. Of 
95 cases reported as sarcoma, in 20 the tumors arose in the extremities. 
Other authors ° have reported single cases of congenital sarcoma in their 
series. It seems doubtful that there are more than 35 cases on record. 

We were unable to find descriptions of congenital sarcomas 
morphologically similar to the two described in this report. The first 
of these, arising on the plantar surface of the foot and diagnosed as a 
myxosarcoma, appeared to be of relatively low malignancy. The second 
was a fibrosarcoma arising in the soft tissues of the forearm and was 


morphologically highly malignant. 


1. (a) Pack, G. T., and Anglem, T. J.: Tumors of the Soft Somatic Tissues 
in Infancy and Childhood, J. Pediat. 15:372-400 (Sept.) 1939. (b) Dargeon, 
H. W.: Malignant Tumors in Childhood, ibid. 15:317-326 (Sept.) 1939. (c) 
Anglem, T. J., and Bruce, N.: Report from Pondville Hospital, to be published. 

2. Steffen, A.: Die malignen Geschwiilste im Kindesalter, Stuttgart, Ferdi- 
nand Enke, 1905. 

3. Meyerding, H. W.; Broders, A. C., and Hargrave, R.: Clinical Aspects of 
Fibrosarcoma of Soft Tissues, Surg., Gynec. & Obst. 62:1010-1019 (June) 1936. 

4. Wells, H. G.: Occurrence and Significance of Congenital Malignant Neo- 
plasms, Arch. Path. 30:535-597 (Aug.) 1940. 

5. (a) French, R. W.: End Results in a Series of Sixteen Cases of Fibro- 
sarcoma, New England J. Med. 206:393-395 (Feb. 25) 1932. (b) Pack and 


Anglem.14@ Anglem and Bruce.’ 
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REPORT OF CASES 


Case 1.6—P. O., a 5 week old boy, was first admitted to the hospital on Jan. 14, 
1938. He had been born at full term by a midforceps delivery and weighed 9% 
pounds (4,309 Gm.) at birth. 

At the time of delivery it was noted that the infant had a rounded deep red mass 
half the size of a golf ball on the left sole but otherwise appeared normal. Soon 
after birth a biopsy of the tumor was made. The specimen was examined at a 
private laboratory, and a diagnosis of “spindle cell sarcoma” was returned. The 
site from which the biopsy specimen was taken failed to heal, and the tumor enlarged 
slowly. 

First Hospitalization—Amputation of the foot was advised, and when this was 
refused by the parents the infant was brought to this hospital for roentgen therapy, 
which was considered the only feasible alternative treatment. 


Fig. 1 (case 1).—Drawing of foot before treatment, showing tumor. 


Physical Examination: The baby’s growth and general development had been 
satisfactory. He was well developed and well nourished, though somewhat pale. 
Further examination gave negative results except for the left lower extremity. 
The left foot was one and a half times its normal size because of bluish swelling 
of the soft tissues of both the plantar and the dorsal portion. Arising from the 
center of this diffuse swelling on the plantar surface, over the metatarsa! region, 
was a rounded projection about 3 cm. in its greatest diameter (fig. 1). It was 
rubbery in consistency and bled readily on touch. There was thin intact epidermis 
over part of the surface, while the remainder was shallowly ulcerated and showed 
subacute inflammatory reaction. At one place in the margin of the tumor there was a 
small defect, which probably was the site from which the biopsy specimen was 
obtained. The baby moved the ankle joint freely but the phalanges very little. 
Two soft, slightly enlarged, freely movable lymph nodes were felt in the left 
groin. 


6. This case is reported from the pediatric surgical service and the department of 
pathology of the Massachusetts Memorial Hospitals, Boston, with the permission of 
Dr. Patrick Mahoney and Dr. Charles F. Branch. 
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Laboratory Examinations: The results of laboratory studies were not remarkable. 
Roentgen examination of the chest, the skull and the long bones showed no evidence 
of metastasis or other pathologic condition. 

Treatment: The parents again refused permission for any operative procedure, 
although amputation was considered to be the treatment of choice by all who 
examined the patient. Accordingly, roentgen treatment, limited to the foot and 
ankle, was instituted. Details of the procedure were as follows: The portal was 
10 by 15 cm. and the distance 40 cm.; 200 kilovolts was delivered through a 1 mm. 
copper filter; at each of the treatments, which lasted five minutes, the patient 
received 200 r. The child tolerated this therapy well. 

Within two weeks after the start of the treatment the tumor showed surface 
necrosis and evidence of secondary infection; it had failed to diminish in size. 
The remainder of the foot seemed more swollen, bluish and congested. 

Operation: On February 17, one month after admission, the mass was excised 
level with the plantar surface. In addition, a wedge-shaped segment of skin and 
underlying tissue 5 mm. thick was removed at the periphery of the mass for biopsy. 
At operation the plantar fascia and muscles were noted to be infiltrated by a soft, 
translucent, pinkish gray, “fish flesh” type of tissue which was moderately vascular. 

Microscopic Examination of Tumor: Microscopic examination through the out- 
growing tumor mass showed a varied picture. Most of the central portion was 
made up of a myxomatous type of tissue which, in some areas, was edematous and 
showed much intercellular coagulum and wide separation of the cells. In other 
areas the cells were more concentrated and formed irregularly oriented loose 
bundles. The latter picture was noted particularly at the cut margin of the 
specimen. The more cellular parts were vascularized by numerous thin-walled 
vessels, which were supported by a scanty fibrous stroma. The tissue was irregu- 


larly infiltrated throughout with acute and chronic inflammatory cells and fibrin. 
This change was most marked at the periphery of the section, where there was a 
zone of actual coagulation necrosis. 


The principal tumor cell was a mesenchymal cell several times as large as a 
mature fibroblast. In the less dense areas such cells were irregularly stellate, 
with fibrillary processes which extended long distances and formed & loose basket- 
work pattern. In areas where they were more closely packed the cells were 
spindle shaped and had less prominent fibrillary processes. They were little larger 
than the other cells, though the nuclear substance stained much more deeply (fig. 2). 
The nuclei were rather pale, with light chromatin nests and very rare mitotic figures. 

Biopsy: In the specimen of skin and subcutaneous tissue taken from a portion 
of the sole adjacent to the tumor mass the picture was somewhat different. 
The skin showed signs of chronic inflammation, with irregular downgrowths of the 
rete pegs, fibrosis and infiltration of the corium with lymphocytes and endothelial 
cells. Beneath the dermis and largely replacing the subcutaneous fibrofatty tissue 
was invading tumor tissue, which was divided partially into small foci by dense 
fibrous tissue septums. Two of these foci were essentially similar to the previously 
described tissue of the tumor. In another, the cells were much more densely 
packed and there was less intercellular coagulum. In one area the cells were 
closely grouped about numerous small but rather thick-walled blood vessels, which 
gave the tumor an angiomatous appearance. As in the sections of the tumor, 
mitotic figures were extremely rare. 

Swelling of the endothelium, thickening of the media of the small vessels and 
early hyaline change in some of the connective tissue stroma were considered 
to be evidence of irradiation reaction. The tumor cells showed no distinguish- 
able irradiation effect. 
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Course: At the time of this biopsy 3,400 r had been delivered to the foot. 
Roentgen therapy was continued until March 5, when the total amount given had 
reached 4,400 r. At the time of discharge from the hospital, March 10, there was 
little infection and the operative wound was nearly healed. There was a fairly 
sharp irradiation reaction of the epithelium over the entire foot and ankle. The 
swollen portion of the foot was softer than on admission but no smaller. 

Second Hospitalization—The infant was followed up in the tumor clinic and 
was readmitted on March 25, at the age of 3 months, for further roentgen treat- 
ment. A total of 3,600 r was administered, 300 r being given at each treatment. 
A 10 by 10 cm. portal was used, and the other factors were the same as in the 
previous course. The grand total delivered was now 8,000 r. There was no 
immediate change in the appearance of the foot, and the child’s general condition 
was good. 

















Fig. 2 (case 1).—Section from more compact portion of tumor, showing round 
cell infiltration; x 500. 


Third Hospitalization—On readmission two weeks later a severe local irradia- 
tion reaction, together with increasing secondary infection, was apparent. Ampu- 
tation was again advised and refused. 

Fourth Hospitalization—The child was readmitted seven months later, having 
been cared for by a local physician in the interim. During the preceding six weeks 
a change in the color of the foot had developed, with the appearance of a line 
of demarcation about the instep and soft swelling of the ankle. There was anes- 
thesia distal to the line of demarcation, and the tissues were dusky, dry and 
atrophic. The skin was red about the ankle, which was slightly swollen. Below 
the knee the left leg felt definitely colder than the right. The patient seemed 
to be in good general health and was gaining weight. Roentgenograms of the 
lungs, the skull and the long bones were negative for metastases. 
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Operation: Amputation of the left leg 2 inches (5 cm.) below the knee was 
performed promptly. Nutrition at the amputation site seemed adequate, and the 
large vessels were patent. Healing was satisfactory aside from a minor degree 
of sloughing of the skin flaps. 

Microscopic Examination of Amputated Leg: Examination of the amputated 
foot and leg revealed no remaining tumor. An advanced degree of irradiation 
reaction and gangrene was apparent in the foot. 


Course.—Since discharge the patient has been in excellent health and has gained 
weight normally. When last seen in the tumor clinic, in April 1941, the boy 
appeared to be in excellent health, He had a good weight-bearing stump and 
was getting along well with an artificial leg. There was no evidence of disease. 


Case 2.7—K. G., a 4 day old white boy, was admitted to the hospital on Aug. 31, 
1939 because of a swelling of the right forearm which had been present since 
birth and which was said to have increased in size about one fourth, mostly at 
the proximal end. A number of veins had become visible over the surface of the 
swelling, and in one area the skin had become deeply purple. 


Physical Examination.—Examination on admission showed a moderately well 
developed, fairly well nourished infant who was in no distress. On the volar 
and radial aspects of the right forearm there was a large firm mass measuring 
7 by 4 cm., which extended from the wrist to the elbow. The overlying skin 
was bluish. At the distal end there was a fluctuant area 1 cm. in diameter which 
was deeply purple. No bruit was heard over the tumor. Several pea-sized lymph 
nodes were palpated in the right axilla. 


Laboratory Data.—Roentgen examination of the right forearm gave negative 
results except for swelling of the soft tissue, and roentgen examination of the chest 
showed no evidence of metastasis. The white blood cells numbered 16,800 per 
cubic millimeter, and the differential count was normal. 


Operation—Two days after entry the patient was operated on by Dr. W. E. 
Ladd. Examination of a frozen section of a biopsy specimen taken from the 
tumor was reported to show fibrosarcoma, and the right arm was disarticulatéd 
at the shoulder. Convalescence was complicated by mild omphalitis and slow 
healing of that portion of the wound which had been occupied by a drain. The 
wound was well healed at the time of discharge, seven weeks after admission. 
The patient was last seen in the outpatient department in April 1941. There 
were no complaints, and clinical and roentgen examinations of the chest were 
negative for metastasis. 


Gross Examination of Amputated Arm.—The surgical specimen consisted of 
the right arm and hand (fig. 3). On the volar aspect of the specimen was 
a large ovoid tumor which was uniformly firm. It measured 9 cm. in length 
and from 6.5 to 8 cm. in diameter. On palpation it appeared to extend from 
2.5 cm. above the elbow to a level of about 1.5 cm. proximal to the wrist. It 
protruded radially 4.5 cm. The overlying skin was white, fine and elastic. On 
gross examination it could not be determined whether the tumor was attached 
to bone. It appeared to be encapsulated, and the cut edges everted. The cut sur- 
faces were uniformly firm, and their color varied from intense yellow peripherally 
to dark reddish purple in the deeper portion. The central portion was very 


7. This case is reported from the surgical service and the department of 
pathology of the Children’s Hospital, Boston, with the permission of Dr. William 
E. Ladd and Dr. Sidney Farber. 
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vascular. Scattered over the cut surface were a number of irregularly shaped, 
moderately firm, light to brownish yellow areas the appearance of which was 
thought to be consistent with a diagnosis of fat necrosis and calcification. The 














Fig. 3 (case 2).—Surgical specimen, showing tumor of forearm in cross section. 

















Fig. 4 (case 2).—Section of tumor of forearm, showing invasion of the skeletal 
muscle; A, K 125; B, x 500. 


tumor appeared to arise from the interosseous fascia. It dipped deeply into the 


elbow joint. 
Microscopic Examination of Tuwmor.—On microscopic examination the tumor 
(fig. 4) was seen to consist of compact, extremely cellular tissue made up of 





CHAMBERLAIN-LAWRENCE—SARCOMA OF EXTREMITIES 799 


connective tissue cells of the fibroblastic series in moderately even distribution. 
The architecture was fairly constant, but there were a few areas of loose myxoma- 
tous tissue containing many young fibroblasts. Edema was marked. 

The tumor was extremely vascular, containing many large and small blood 
channels surrounded by interlacing fasciculi of tumor cells. There were also large 
areas made up of extravasated erythrocytes and degenerated tumor cells. 

In more detail, the picture was that of irregularly distributed whorls and inter- 
lacing bundles of rather elongated, fairly plump spindle cells with long nuclei. 
Large numbers of the tumor cells approached a spherical shape and had a clear 
cytoplasm. There was no orderly arrangement, and the cells were densely packed. 
Some of the nuclei contained finely scattered chromatin; others were hyperchro- 
matic. Mitotic figures in all phases were present in large numbers. They were 
most frequent where the spherical cells were present, numbering 3 to 4 per high 
power field. The cells greatly exceeded the matrix. Sections stained with aniline 
blue showed many wavy fibrillary processes emanating from young fibroblasts and 
a sparse distribution of collagen. 

Muscle tissue was invaded to such an extent that in some areas only a few 
small groups of striated muscle fibers could be seen interspersed among the tumor 
cells. 

The tumor was not encapsulated but was fairly well circumscribed and involved 
primarily fascial sheaths and muscle. Blood vessel walls and perineural sheaths 
were invaded and tumor cells, some of which were in various stages of mitosis, were 
seen in the lumens of many vessels. The periosteum and subcutaneous tissue were 
not involved. 

The microscopic diagnosis was fibrosarcoma, rapidly growing and arising 
probably from muscle fascia. 


COMMENT 


Both infants are, at this writing, alive and without evidence of recur- 
rent or metastatic disease ; it has been two years four and a half months 
since the operation on the first patient and one year eight months since 
that performed on the second. Two such experiences, of course, offer 
insufficient evidence on which to generalize in regard to the treatment of 
this type of lesion, but early amputation seems the method of choice. 
In the case of the tumor of the foot, the parents refused amputation 
initially, and eventually permitted this procedure only after intensive 
high voltage roentgen therapy had rendered the foot grossly gangrenous. 
No residual tumor was found in the specimen. It is impossible to say 
whether this was due to a direct effect of irradiation on the tumor cells 
or in large part to the obliteration of the blood vessels of the foot, with 
consequent ischemic necrosis. Rapid growth of the tumor of the arm 
made amputation imperative, especially in view of the generally held 
opinion that sarcomas of this type (in adults, at least) respond poorly 
to irradiation. 


Morphologically the two tumors differed somewhat in general 
architecture, but they differed chiefly in the degree of differentiation 
of the cells, the tumor of the foot being better differentiated and less 
malignant than that of the arm. In the former myxomatous tissue 
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predominated, anaplastic tissue was less evident and cellular activity 
was minimal. In the tumor of the arm anaplastic tissue predominated 
and numerous mitoses, hyperchromatism and areas of necrosis were 
present, indicating a relatively high degree of cellular activity and rapid 
growth of the tumor. Small areas of myxomatous-like tissue were 
present. There was no evidence of metastatic spread in either case. 


SUMMARY 


Two cases of congenital sarcoma arising in the soft parts of the 
extremities are reported. In 1 case the patient, an infant with a tumor 
of the foot, is alive and well twenty-seven months after the first treat- 
ment. In the other case, in which there was a tumor of the forearm, 
there is no evidence of recurrence or metastasis twenty months after 
amputation. 

Amputation is the treatment of choice. 
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Amaurotic family idiocy, a now well defined clinical syndrome of 
morbid heredity, consists of idiocy associated with blindness. It results 
from an endogenous disease process, familial in character and always 
steadily progressive toward a fatal outcome. Originally, the disease 
was attributed to arrested cerebral development. Subsequently, it was 
thought to be a degenerative process involving the ganglion cell layer 
of the central nervous system. Finally, the disease process has come to 
be regarded as an expression of an underlying disturbance in the lipoid 
metabolism of the nerve cell, and a close relation, even to the extent of 
a common identity, has been postulated between amaurotic family 
idiocy and other diseases due to disturbances of the lipoid metabolism, 
such as the Niemann-Pick syndrome and Gaucher’s disease. 

The clinical entities of infantile amaurotic family idiocy and Nie- 
mann-Pick disease are well known and universally accepted. In recent 
years, excellent clinicopathologic descriptions of amaurotic family idiocy 


have been given by Hassin,! Ford? and Jaffé* and of Niemann-Pick 


From the Department of Pediatrics, Mount Sinai Hospital, service of Dr. Béla 
Schick. 

1. Hassin, G. B.: (a) A Study of the Histopathology of Amaurotic Family 
Idiocy (Infantile Type of Tay-Sachs), Arch. Neurol. & Psychiat. 12:640-662 
(Dec.) 1924; (b) Amaurotic Family Idiocy, in Brennemann, J.: Practice of 
Pediatrics, Hagerstown, Md., W. F. Prior Company, Inc., 1937, vol. 4, chap. 9, 
pp. 1-15. 

2. Ford, F. R.: Diseases of the Nervous System in Infancy, Childhood and 
Adolescence, Springfield, Ill, Charles C. Thomas, Publisher, 1937, pp. 279-282. 

3. Jaffé, R. H., in Downey, H.: Handbook of Hematology, New York, Paul 
B. Hoeber, Inc., 1938, vol. 2, sect. 15: Phosphatide Lipoidosis: Niemann-Pick’s 
Disease; Amaurotic Family Idiocy, pp. 1135-1147. 
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disease by Rowland,* Ford ° and Jaffe.* It will be necessary to describe 
the two syndromes only briefly for the sake of completeness before dis- 
cussing that phase which has aroused a great deal of controversy in the 
past two decades among pathologists, neurologists and pediatricians, 


TABLE 1.—Comparison of the Fo 











Type 


Infantile, or 
Tay-Sachs 


Late infantile, 
or Jansky- 
Bielschowsky 


Juvenile, or 
Vogt 


Adult (late), 
or Kufs 


Age at 
Onset 


4 to 6 months 
(patient nor- 
mal prior to 
onset) 


3% years 
(patient 
apparently 
normal prior 
to onset) 


Between 6 

and 14 years 
(patient grows 
and develops 
normally prior 
to 5 or 6 years 
of age) 


Between 21 
and 26 years 


Racial Factor 


Affects Jewish 
children almost 
exclusively; 
very rarely 
affects patient 
of proved 
non-Jewish 
descent 


Affects 
non-Jewish 
children 


Not confined 
to Jewish 
children 


No racial 
factor is 
present 


Course 


Rapidly and 
progressively 
downhill to a 
fatal termina- 
tion; duration 
is usually 

18 months; 
occasionally 
is 3 years 


Duration is 


4 years 


Protracted 


Protracted; 


death occurs by 


38 years of age 


Ocular 
Syndrome 


Blindness occurs in 
all cases; examina- 
tion of the fundus 
reveals the presence 
of a cherry red spot 
in almost all pa- 
tients; when the 
cherry red spot is 
not present, macu- 
lar changes, or 
“equivalents,” are 


found; optic atrophy 


may be present 


Blindness is present, 


and examination of 
the fundus does 
not reveal a cherry 
red spot 


Blindness is present, 


and examination of 
the fundus reveals 
the presence of 


retinitis pigmentosa 
and of optie atrophy, 


but no cherry red 
spot is found 


Blindness is present, 


and examination of 
the fundus shows 
the presence of 


retinitis pigmentosa, 


but no cherry red 
spot is seen 


Epileptiform 
Seizures or 
Convulsions 


Seizures may domi- 


nate the picture 
as: (1) myoclonus 
epilepsy with 
clonic muscular 
contractions of 
the eyelids or of 
the extremities, 
(2) convulsions 
set up by auditory 
or tactile stimuli 


Seizures are 
present 


No seizures or 
convulsions are 
noted 


No seizures or 
convulsions are 
noted 


Mental 
Retardation 


Hyperacusis of 
marked degree jg 
present early in 
the course of the 
disease; subse- 
quently, bouts of 
explosive laughter 
occur and, finally, 
the child becomes 
idiotic 


Mental retarda- 
tion occurs 


Progressive loss 
of knowledge ac- 
quired in school 
(writing, reading 
and ability to 
speak); patient 
becomes asocial, 
untidy, apathetic 
and, finally, idioti 
dementia occurs 


Marked mental! 
disturbances are 
present; dementia 
develops 





a. Kingdon and Russell: Proce. Roy. M. & Chir. Soc. 9% 34-38, 1896-1897. 
b. Jansky: Rev. de méd. tehéque 1 : 58-60, 1908; Sborn. lék. 9 3165-196, 1908; abstracted, Ztschr. f. d. Erforsch. u. Behandl. 
jugendl. Sehwachsinns 3 : 86-88, 1909 


ce. Brodmann: abstracted, Ztsechr. f. d. 


ges. Neurol. u. psychiat. (Referate u. Ergebn.) 10: 91-92, 1914. 


d. Schob: Deutsche med. Wehnschr. 38: 685, 1912; Ztschr. f. d. ges. Neurol. u. Psychiat. (orig.) 10% 303-324, 1912; abstract 
ibid. (Referate u. Ergebn.) 5 740-741, 1912. 
e. Vogt: Monatsehr. f. Psychiat. u. Neurol. 182161 and 310, 1905; 22: 403 and 490, 1907; 24 :106 and 150, 1908. 
f. Sjégren: Hereditas 14: 197-426, 1931. 


namely, the concept of a possible relation in pathogenesis between the 


two diseases. 


4. Rowland, R. S.: 
Niemann-Pick’s Disease, in Brennemann, J.: Practice of Pediatrics, Hagerstown, 


Md., W. F. Prior Company, Inc., 1937, vol. 3, chap. 23, sect. 2, pp. 46-61. 
5. Ford,? pp. 606-607. 


Constitutional 


It will be of interest to trace the gradually changing ideas 


Disturbances of Lipoid Metabolism: 
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advanced by the various workers who have attempted to throw some 
light on the pathogenesis of the two syndromes from the time they were 


first described to the present. 


We shall then discuss the remaining 


group of diseases due to disturbances of the lipoid metabolism. 


Amaurotic Family Idiocy 








Physical 
Retardation 


stlessness is marked 
t the onset; later, 
buromuscular weak- 
«s becomes Obvious 
the infant cannot 

bold its head straight, 
annot sit up and, 

nally, cannot change 
s position but lies 

mp and helpless 


hysical retarda- 
n occurs 


rogressive motor 
cakness and marked 
tardation of 

hysieal growth 


Decerebrate Rigidity 
or Paralysis or 
Bulbar Symptoms 


Decerebrate rigidity 
was present in the 
eases reported by 
Ostertag,*+ Hassin,}» 
Magnus and de 
Kleijn,** de Bruin,®* 
Dollinger,*5 Marinesco 
and Radovici,®® and 
Kingdon and Russell ®; 
bulbar symptoms 
develop in the terminal 
stage—drooling, chok- 
ing spells and apnea 


Decerebrate rigidity 
is present and bulbar 
symptoms occur 


Cerebral diplegia 
appears; more 
rarely paraplegia 


There are neither 
paralysis nor bulbar 
symptoms; decere- 
brate rigidity does 
not appear 


Most Suggestive Features 


. Affects Jewish infants 
2. Progressive neuromuscular 


weakness 


. Blindness 
. Finding of the characteristic 


cherry red spot on examina- 
tion of the fundus 


5. Hyperacusis 
3. Idiocy 
. Extreme emaciation toward 


the end 


. Mental and physical retarda- 


tion in a preschool child 


2. Blindness 
3. Seizures, decerebrate rigidity 


and bulbar symptoms 


. Extreme emaciation toward 


the end 


. Progressive loss of acquired 


knowledge in a school child 


2. Mental changes and person- 


ality disturbances 


3. Progressive motor weakness 
. Blindness 
5. Finding of retinitis pigmen- 


tosa and optie atrophy on 
examination of the fundus 


}. Diplegia 


. Mental disturbances and 


dementia in a young adult 


2. Blindness 
3. Finding of retinitis pigmen- 


tosa on examination of 
the fundus 


Comment 


The chief investigators of this type have been 
Tay,® Sachs,7-§ Bielschowsky,*? Hassin,! Pick,** 
Bloom *® and Schaffer.*® Rarely, the onset may 
be late, as occurred in the case of Hassin and 
Parmeiee *° (at 2% years); rarely, the duration 
may be more than 18 months, e. g., the cases 
of Koller 37 (4 years), Miilberger*® (3 years 9 
months), Wolfsohn ®* (2 years 3 months) and 
Ostertag 31 (3 years 2 months); yet in each of 
these cases the disease was atypical and no cherry 
red spot was found, but other macular changes 
were present, as though they were “equivalents.” 


The chief investigators of this type have been 
Jansky,” Bielschowsky,*** Hassin,?? Brodmann ¢ 
and Sehob 4 


The chief investigators of this type have been 
Vogt, Sjégren,t Spielmeyer,* Greenfield and 
Holmes," Sjévall and Ericsson,! Marinesco! and 
Jervis. Vogt ® emphasized an abortive form in 
whicb the abnormal symptoms may be absent, 
but neurologic features present (progressive 
weakness of the extremities culminating in com- 
plete spastie or flaccid paralysis, usually «liplegic 
but rarely paraplegic). Spielmeyer’s * case is the 
only instance of syphilis occurring in a case of 
amaurotic family idiocy (the patient’s father 
had syphilis) 


The chief investigators of this type have been 
Kufs,** Globus ' and Meyer.“ Retinitis pigmen- 
tosa may also be present in other memoers of 
the family without any concomitant distur- 
bances, such as mental disorder; retinitis pig- 
mentosa may be present in combination with 
dementia, other members of the family exhibiting 
typical amaurotic family idiocy (Globus’ ' case) 





g. Spielmeyer: Neurol. Centralb]. 25 : 51-55, 1906; Klinische und anatomische Untersuchungen iiber eine besondere Form von 
pniliarer amaurotischer Idiotie, in Nissl. F.: Histologische und histopathologische Arbeiten tiber die Grosshirnrinde mit besonderer 
ricksichtigung der pathologischen Anatomie der Geisteskrankheiten, Jena, Gustay Fischer, 1908, vol. 2, 193-251. 
h. Greenfield and Holmes: Brain 48 : 183-217, 1925. 
Sjovall and Ericsson: Acta path. et microbiol. Scandinav., 1933, supp. 16, pp. 460-471. 
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THE TYPES OF AMAUROTIC FAMILY 


IDIOCY 


Amaurotic family idiocy may be divided into four general types: 


(a) the infantile, or classic, type; (b) the late infantile type; (c) the 
juvenile type, and (d) the adult type. Each of these divisions has been 
named after the workers most closely associated with the particular 
symptom complex. Thus, one refers to (a) the infantile, or classic type 
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of Tay-Sachs; (b) the late infantile type of Jansky-Bielschowsky ; (c) 
the juvenile type of Vogt, and (d) the adult type of Kufs. Table 1 
presents the points of main significance for a comparison of these four 
types of amaurotic family idiocy. 

The present report is concerned with only one type of amaurotic 
family idiocy—the infantile form of Tay-Sachs. Henceforth whenever 
the term amaurotic family idiocy is used in this paper Tay-Sachs 
syndrome is referred to, whether or not the designation infantile appears. 


INFANTILE AMAUROTIC FAMILY IDIOCY (TAY-SACHS DISEASE ) 


The infantile form of amaurotic idiocy was first described by Tay,° 
a British ophthalmologist, in 1881. He reported the finding of a cherry 
red spot in the fundus of a Jewish infant 12 months of age. Six years 
later (1887) Sachs’ reported a case under the heading “arrested cere- 
bral development” and gave a classic clinical and pathologic decription 
of the disease. Sachs was the first to recognize the neurologic signifi- 
cance of the cherry red spot, although at the time of his first report he 
considered the disease in his case to be an isolated instance of idiocy 
associated with amaurosis. Four years later there was another similar 
case of the disease in the same family in which identical changes in the 
brain were observed at autopsy. By 1896 Sachs * had seen 8 patients 
with the disease, and, recognizing the familial factor, he applied the 
name “amaurotic family idiocy” to the condition, which he also termed 
“agenesis corticalis.”” Since then the syndrome has been called infantile 
amaurotic family idiocy or Tay-Sachs disease. 

Racial Factor —It is known that Tay-Sachs disease is both racial 
and familial. With but few exceptions, infantile amaurotic family idiocy 
occurs solely in patients who are of known Jewish parentage or in 
whose families there has been an admixture of Jewish blood even a 
generation before. Carter ® was the first to observe that in most cases 
the disease had occurred in Jews. As a corollary to the racial factor, it 


6. Tay, W.: (a) Symmetrical Changes in the Region of the Yellow Spot in 
Each Eye of An Infant, Tr. Ophth. Soc. U. Kingdom 1: 55-57, 1881; (b) A Third 
Instance in the Same Family of Symmetrical Changes in the Region of the Yellow 
Spot in Each Eye of An Infant Closely Resembling Those of Embolism, ibid. 4: 
158-159, 1884. 

7. Sachs, B.: On Arrested Cerebral Development, with Special Reference to 
Its Cortical Pathology, J. Nerv. & Ment. Dis. 14:541-553, 1887. 

8. Sachs, B.: (a) A Family Form of Idiocy, Generally Fatal, Associated with 
Early Blindness (Amaurotic Family Idiocy), J. Nerv. & Ment. Dis. 21:475-479, 
1896; (b) A Family Form of Idiocy, Generally Fatal, and Associated with Early 
Blindness (Amaurotic Family Idiocy), New York M. J. 58:697-703, 1896. 

9. Carter, C. B.: A Case of Rare and Fatal Disease of Infancy with Sym- 
metrical Changes in the Yellow Spot, Arch. Ophth. 23:126-130, 1894. 
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was formerly thought that the syndrome was more frequently encoun- 
tered among those Jewish patients whose forebears had lived in what 
had been known as Russian Poland; however, as the number of cases 
in which the disease was diagnosed has increased, this concept has 
decreased in significance. The disease is often familial, although not all 
of the children in a particular family are affected and those who are 
spared remain perfectly normal. Consanguinity may be of some 
etiologic significance, since in a number of cases the patient’s parents 
were first cousins. 

The diagnosis of infantile amaurotic family idiocy has been proved by 
postmortem examination in only a few cases, in which the patient either 
was of known non-Jewish parentage or of a family which had been 
free of any traceable admixture of Jewish blood for as many generations 
as could be determined (Greear *°; Schlesinger, Greenfield and Stern ™; 
Roos **), There have been a number of other reports of cases in which 
the disease occurred in patients of pure non-Jewish stock, but in these 
cases the diagnosis was made clinically and no necropsy evidence was 
appended (Falkenheim **; Cockayne and Atlee **; Tarr ‘°; Cohen **; 
Levy ‘*; Hoppe and Clay **; Lebbetter *®; Finnoff °°; Davies ** ; Gradle 


10. Greear, J. N.: Infantile Amaurotic Family Idiocy, with Report of a Case 
in a Child of Non-Jewish Parentage, South. M. J. 28:324-328 (April) 1930. 

11. Schlesinger, B.; Greenfield, J. G., and Stern, R. O.: A Case of Late 
Infantile Amaurotic Idiocy with Pathological Report, Arch. Dis. Childhood 9:1-8 
(Feb.) 1934. 

12. Roos, A.: Amaurotic Idiocy (Infantile Type of Tay-Sach’s Disease) : 
Report of Another Case in an Infant of Non-Jewish Ancestry, J. Pediat. 7:488- 
490 (Oct.) 1935. 

13. Falkenheim: (a) Ueber familiare amaurotische Idiotie unter Mittheilung 
eines neuen Falles dieser eigenartigen Krankheit, Deutsche med. Wechnschr. 27: 
170-171, 1901; (b) Ueber familiare amaurotische Idiotie, Jahrb. f. Kinderh. 54: 
123-171, 1901. 

14. Cockayne, E. A., and Atlee, J.: Amaurotic Family Idiocy in an English 
Child, Proc. Roy. Soc. Med. (Sect. Ophth.) 8:65, 1914-1915. 

15. Tarr, E. M.: A Case of Amaurotic Family Idiocy of Non-Jewish Parentage, 
Louisville Monthly J. Med. & Surg. 22:353-357, 1915-1916. 

16. Cohen, M.: Report of a Case of Amaurotic Family Idiocy in a Patient of 
Non-Jewish Parentage, Arch. Ophth. 52:140-146 (March) 1923. 

17. Levy, A.: Case of Amaurotic Family Idiocy, Proc. Roy. Soc. Med. 
(Sect. Ophth.) 16:17, 1922-1923. 

18. Hoppe, L. D., and Clay, G. E.: Amaurotic Family Idiocy, with Report of 
a Case in a Gentile, Arch. Pediat. 41:389-395 (June) 1924. 

19. Ledbetter, T. A.: A Case of Amaurotic Family Idiocy in an Infant of 
Non-Semitic Parentage, Canad. M. A. J. 15:367-369 (April) 1925. 

20. Finnoff, W. C.: Amaurotic Family Idiocy, Am. J. Ophth. 8:570 (July) 
1925. 

21. Davies, A. J.: Report of Two Cases of Amaurotic Familial Idiocy in Infants 
of Non-Jewish Parentage, J. Am. Inst. Homoeop. 21: 830-836 (Oct.) 1928. 
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and Folk **; Cordes and Horner **; Zannoni 2*; Duran 2°; Venuti and 
Santonoceto 7°; Cooperstock **). 


Course and Clinical Features.—The onset of symptoms is usually at 
4 to 6 months of age, although occasionally the beginning of the disease 
has been noted as early as the second or third month. Rarely, symp- 
toms have begun even earlier. Epstein ** reported a case in which the 
onset of symptoms was in the second week of life, and Schick *° dated 
the appearance of symptoms (hyperacusis) in a recently observed patient 
from the age of 4 weeks. Occasionally the onset may be later (at 2%4 
years of age in the case of Hassin and Parmelee *°). The first symptom 
noted as a rule is listlessness in a previously healthy and apparently 
otherwise normal infant. Progressive muscular weakness develops 
gradually, with a corresponding decrease in the volitional movements as 
a result of the loss of muscular power. As time goes on the infant can 
no longer change its position and is unable to hold its head up or to sit 
erect even when placed in the sitting position. Its grasp becomes weaker 
and finally it becomes helpless, lying apathetically in its crib. As this 
picture unfolds, it becomes increasingly evident that the vision has 
become impaired ; finally, blindness is quite apparent, and the child takes 
no notice of its surroundings and fails to recognize its mother or nurse. 

With the progression of the disease into its later phases the hearing 
becomes unusually acute (hyperacusis) ; and at the slightest noise the 
infant may be startled even though it was apathetic and drowsy a 
moment before. Late in the course of the disease other evidences of 
mental disturbance appear. Bouts of “explosive laughter” occur; and 
frequently in the terminal stages other symptoms may appear which 
overshadow the picture, such as muscular twitches or convulsions and 


22. Gradle, H. S., and Folk, M. L.: Amaurotic Family Idiocy, Am. J. Ophth. 
10:600-602 (Aug.) 1927. 

23. Cordes, F. C., and Horner, W. D.: Infantile Amaurotic Family Idiocy in 
Two Japanese Families, Am. J. Ophth. 12:558-561 (July) 1929. 

24. Zannoni, cited by Greear,!° p. 325. 

25. Duran, J.: Idiocia amauroética familiar; enfermedad de Tay-Sachs, Rev. 
méd. de Barcelona 7:11-21 (Jan.) 1927. 

26. Venuti, A., and Santonoceto, O.: Sopra un caso d’idiozia amaurotica 
familiare infantile (Malattia di Tay-Sachs), Riv. di clin. pediat. 32:21-39 (Jan.) 
1934. 

27. Cooperstock, M.: Infantile Amaurotic Family Idiocy (Tay-Sachs’ Disease) 
of Non-Jewish Parentage, J. Michigan M. Soc. 36:287-289 (May) 1937. 

28. Epstein, J.: Amaurotic Family Idiocy, New York M. J. 106:887-889 (Nov. 
10) 1917. 

29. Schick, B.: Personal communication to the authors. 

30. Hassin, G. B., and Parmelee, A. H.: Amaurotic Family Idiocy (Tay-Sachs 
Type): A Case with a Protracted Course, Am. J. Dis. Child. 35:87-102 (Jan.) 
1928. 
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decerebrate rigidity. The muscular twitches appear as clonic muscular 
contractions of the eyelids or of the extremities or as convulsions of a 
few seconds’ duration in response to external stimuli (auditory or tac- 
tile). Decerebrate rigidity is reflected in flexion-extension rigidity, and 
when the patient is in this position the Magnus-de Kleijn reflex is 
observed. Typical decerebrate rigidity in cases of amaurotic family 
idiocy has been described by a number of observers (Ostertag *4; Has- 
sin **; Magnus and de Kleijn **; de Bruin **; Dollinger *°; Marinesco 
and Radovici **). In many cases of amaurotic family idiocy only some 
phases of decerebrate rigidity, for example, extension spasticity, have 
been observed. 

The most striking clinical feature is the visual disturbance, which is 
due to changes in the retina or nerve head. All patients become blind. 
Typically, examination of the fundus reveals the characteristic cherry 
red spot in the macula lutea, which has been so widely recognized that 
no detailed description need be given here. In addition to the macular 
changes, optic atrophy is frequently encountered. Occasionally, no 
cherry red spot can be found, even after careful examination; but in 
such instances optic atrophy (Schlesinger, Greenfield and Stern **) or 
some type of macular change (Koller **; Muilberger **; Wolfsohn * ; 


31. Ostertag, B.: Entwickelungsstérungen des Gehirns und zur Histologie und 
Pathogenese, besonders der degenerativen Markenkrankung bei amaurotischer 
Idiotie, Arch. f. Psychiat. 75:355-391, 1925. 

32. Hassin, G. B.: A Case of Amaurotic Idiocy, Late Infantile Type (Biel- 
schowsky) with Clinical Picture of Decerebrate Rigidity, Arch. Neurol. & Psychiat. 
16:708 (Dec.) 1926. 

33. Magnus, R., and de Kleijn, A.: Weitere Beobachtungen iiber Hals- und 
Labyrinthreflexe tiber die Gliedermuskeln des Menschen, Arch. f. d. ges. Physiol. 
160: 429-444, 1915. 

34. de Bruin, J.: (a) Infantile Progressive Family Amaurotic Idiocy (Tay- 
Sachs), Nederi. maandschr. v. verlosk. 3:593, 1915; abstracted, Jahrb. f. Kinderh. 
81:460, 1915; (b) A Case of Infantile Progressive Family Amaurotic Idiocy, 
Nederl. tijdschr. v. geneesk. 59:405, 1915. 

35. Dollinger, A.: Zur Klinik der infantilen Form der familiaren amaurotischen 
Idiotie (Tay-Sachs): Einige neue Symptome. Ein Beitrag zu den von Magnus 
beschreiben tonischen Hals- und Labyrinthreflexen, Ztschr. f. Kinderh. 22:167-194, 
1919. 

36. Marinesco, G., and Radovici, A.: Idiotie amaurotique et rigidité décérébrée, 
Encéphale 18: 145-156 (March) 1923. 

37. Koller, C.: Two Cases of a Rare Fatal Disease of Infancy, with Sym- 
metrical Changes in the Macula Lutea (Kingdon), M. Rec. 50:266-268, 1896. 

38. Milberger, A.: Die familiare, amaurotische Idiotie und ihre Diagnose, 
Miinchen. med. Wchnschr. 50:1968, 1903. 

39. Wolfsohn, J. M.: Amaurotic Idiocy: General and Historical Considera- 
tions with Report of a Case, Arch. Int. Med. 16: 257-269 (Aug.) 1915. 
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Schaffer *°; Ostertag **; Hassin and Parmelee *°) is present and seems 
to act as an “equivalent” for the cherry red spot. Some of these 
“equivalents” have been described as follows: a veil-like, milky bluish 
haze near the macula (Koller’s case) ; a grayish nebulous appearance of 
the retina (Parmelee’s case), and a reddish macula surrounded by a 
pigmented ring (Miulberger’s case). 

In general, at the onset and in the early stages of the disease the child 
seems healthy and well developed (fig. 1). Schick *® has been par- 
ticularly struck by the lovely, velvety smooth texture of the skin of such 
infants and the “ironing-out” of the cutaneous linear markings. He 
has expressed the opinion that this may be due to some so far unknown 
qualitative difference between the fat and the subcutaneous tissue of the 
patient with amaurotic family idiocy and those of the normal child. Later 
in the course of the disease the child becomes marantic, it refuses its 
food, is unable to nurse and has difficulty in swallowing, which necessi- 
tates its being fed by gavage. Emaciation develops rapidly in the later 


Fig. 1.—Infant aged 15 months with a moderately early stage of infantile 
amaurotic family idiocy. 


40. Schaffer, K.: (a) Tatsachliches und Hypothetisches aus der Histopathologie 
der infantil-amaurotischen Idiotie, Arch. f. Psychiat. 64:570-616, 1922; (b) General 
Significance of Tay-Sachs Disease, Arch. Neurol. & Psychiat. 14:731-741 (Dec.) 
1925; (c) Ueber das morphologische Wesen und die Histopathologie der hereditar- 
systematischen Nervenkrankheiten, Berlin, Julius Springer, 1926; (d) Sind die 
familiar-amaurotische Idiotie (Tay-Sachs) und die Splenohepatomegalie (Niemann- 
Pick) in ihrer Pathogenese identisch? Arch. f. Psychiat. 89:814-827, 1930; (e) 
The Pathogenesis of Amaurotic Idiocy, Arch. Neurol. & Psychiat. 24:765-775 
(Oct.) 1930; (f) Epikritische Bemerkungen zur Frage des Verhaltnisses zwischen 
Niemann-Pick und Tay-Sachs, sowie iiber die letztere Form in Allgemeinen, Arch. 
f. Psychiat. 93:767-775, 1931; (g) Ueber die drei Formen der “amaurotischen 
Idiotie” richtiger der “gangliozellularen heredodegenerativen Demenz,”’ Ztschr. f. 
d. ges. Neurol. u. Psychiat. 139:790-801, 1932; (h) Ueber die wahre pathologische 
Natur der infantil amaurotischen Idiotie, Deutsche Ztschr. f. Nervenh. 135:11-21, 
1934; (i) Gibt es eine pathogenetische Identitat zwischen infantil amaurotischer 
Idiotie und Splenohepatomegalie? Wien. med. Wchnschr. 85:315-316 (March 16) 


1935. 
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stages (fig. 2). Death usually occurs from marasmus or from an inter- 
current infection after an average duration of illness of eighteen months, 
or by the time the child is 2 years of age. In a few cases a more pro- 
tracted course results in a longer duration of the disease: four years in 
Koller’s case; three years nine months in Miilberger’s case; two years 
three months in Wolfsohn’s case; two years four months in Schaffer’s 
case; three years two months in Ostertag’s case, and three years nine 
months in the case of Hassin and Parmelee. However, in all 6 of these 
cases the typical Tay-Sachs syndrome was not present, for a cherry red 
spot was not observed. Instead, the “equivalent” macular changes pre- 
viously described were present. 

To summarize, in the early and middle stages of the disease process 
the diagnosis may be strongly suggested by a history of the development 
of weakness with gradual loss of muscular power and failing vision in a 
previously healthy and apparently normal baby, particularly if the patient 
is of Jewish antecedents. Subsequent observation may show mental 


Fig. 2.—Infant aged 2 years with terminal stage of infantile amaurotic family 
idiocy. 


changes and retardation, as evidenced by hyperacusis and transient, 
causeless, explosive bursts of laughter. The presence of a cherry red 
spot on examination of the fundus is of pathognomonic significance. On 
the other hand, even in the absence of the cherry red spot, the finding of 
optic atrophy or of other retinal changes in a child with both idiocy 
and blindness must cause the observer to consider seriously the likeli- 
hood of the patient’s having infantile amaurotic family idiocy. Similarly, 
Hassin ** emphasized the importance of suspecting the presence of the 
Tay-Sachs syndrome in the case of any child in which there is an 
obscure lesion of the central nervous system and the cherry red spot is 
absent but decerebrate rigidity is a prominent feature. 


Pathologic Observations.—A detailed presentation of the pathologic 
observations in cases of amaurotic family idiocy need not be entered into 
here. Adequate descriptions have been given in the reports of many of 
the observers, from the original classic description of Sachs * down to the 


41. Hassin,1” p. 3. 
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recent papers by Schaffer,*? Hassin,’ Ford? and Jaffé.* Certain patho- 
logic aspects will necessarily be considered since an understanding of 
the pathology is essential to a discussion of the histopathogenesis of Tay- 
Sachs disease. 

Macroscopic Changes: The brain may show no gross changes and no 
malformation. It usually seems hard to the touch and leathery in con- 
sistency. At times atrophy of the convolutions is present. Gaping of 
fissures,*? for example the sylvian or the interparietal, is reported 
fairly frequently. The cerebellum is often very small and abnormally 
firm. The occipital lobes may be greatly reduced in size, leaving the 
cerebellum uncovered. The ventricles are dilated. The weight of the 
brain varies considerably. It is normal in some cases and increased in 
others, but in the majority of instances it is reduced. It may range from 
670 to 1,000 Gm. (in Bielschowsky’s case 1,690 Gm.). On section, the 
brain is “hard.” Sachs stated that in his first case the brain was so hard 
that the knife “grated in cutting.” This feature has been emphasized by 
many observers. However, the diagnosis of infantile amaurotic family 
idiocy must rest on the microscopic examination, since the leathery con- 
sistency and gaping of sutures noted macroscopically may likewise occur 
in cases of Niemann-Pick disease. 

Microscopic Changes: Universal changes are observed in the gang- 
lion cells throughout the entire central nervous system—in the hemi- 
spheres, the brain stem, the pons, the medulla, the cerebellum and the 
spinal cord as well as the retina. The cells are swollen and assume 
varied globular shapes ; they may be bottle shaped, pear shaped or round. 
The dendrites are swollen and are enlarged and balloon-like in appear- 
ance. The cell nuclei are well preserved and are displaced to the periph- 
ery, although at certain stages they disintegrate. The Nissl bodies 
(the stainable, chromophil substance) may be normal but are found only 
in the area surrounding the nuclei and, according to Ford, are reduced 
to very fine granules. By using special stains (toluidine blue, thionine 
and similar stains) it may be seen that the portions of a ganglion cell 
outside of the nucleus appear clear and empty as though deprived of 
their contents but that the area around the nucleus stains normally. 
When stained with hematoxylin and fuchsin the perinuclear space appears 
empty and colorless whereas the rest of the cell is filled with a granular 
substance which does not stain with toluidine blue. This granular sub- 
stance is termed prelipoid and has an affinity for the hematoxylin stains. 
Chemically, it consists of lecithinoid substances, or phosphatides. 

The neurofibrils are intact but are displaced to the periphery of the 
cell. They show a barred network, the substance of which becomes 


42. Schaffer (footnotes 40a and c) 
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transformed into numerous vacuoles. These in turn harbor the pre- 
lipoid material in the form of fat droplets of varying sizes. 

Associated with the widespread changes in the ganglion cells are the 
destruction of cortical myelinated fibers (extensive demyelination) and 
the proliferation of the glia cells, which makes the cortex very cellular. 
No significant changes occur in the blood vessels, and there is no evi- 
dence of a cerebral inflammatory process. 

In the retina the process is identical with that in the brain. The 
ganglion cells, which are most numerous in the region of the macula, 
become swollen and then, finally, necrotic, which causes the retina to 
appear dirty white or grayish white. The fovea contains no cells and 
remains transparent, so that the choroidal blood vessels remain visible. 
As a result, there is seen a small red spot, the fovea, surrounded by an 
edematous and necrotic zone, grayish white in color, which is called the 
cherry red spot. The optic nerves show secondary degeneration. 

Pathogenesis.—During the past fifteen years, a great deal of contro- 
versy has arisen between two opposing schools of thought on the patho- 
genesis of Tay-Sachs disease. There are certain similarities between 
the views of the two sides, but their differences are marked and basic. 
The chief exponent of one group is Schaffer,*® while the chief investi- 
gators of the other group are Bielschowsky,** Pick ** and Sachs.*® 

Schaffer *°” expressed the belief that the Tay-Sachs disease process 


is merely one of several chronic heredofamilial degenerative diseases 
which involve only the ectodermal derivatives of the central nervous 
system and leave the mesodermal derivatives (the coverings and the 


43. (a) Bielschowsky, M.: Ueber spat-infantile familiare amaurotische Idiotie 
mit Kleinhirnsymptomen, Deutsche Ztschr. f. Nervenh. 50:7-29, 1914; (6) Zur 
Histopathologie und Pathogenese der amaurotischen Idiotie mit besonderer 
Beriicksichtigung der zerebellaren Veranderungen, J. f. Psychol. u. Neurol. 26: 
123-199, 1920-1921; (c) Amaurotische Idiotie und lipoidzellige Splenohepatomegalie, 
ibid. 36:103-123 (March) 1928. (d) Pick, L., and Bielschowsky, M.: Ueber 
lipoidzellige Splenomegalie (Typus Niemann-Pick) und amaurotische Idiotie, Klin. 
Wehnschr. 6:1631-1632( Aug. 20) 1927. 

44. (a) Pick, L.: Zur pathologischen Anatomie des Morbus Gaucher, Med. 
Klin. 18: 1408-1409 (Nov. 5) 1922; (b) Der Morbus Gaucher und die ihm ahnlichen 
Erkrankungen (Die lipoidzellige Splenohepatomegalie Typus Niemann und die 
diabetische Lipoidzellenhyperplasie der Milz), Ergebn. d. inn. Med. u. Kinderh. 
29:519-567, 1926; (c) Ueber die lipoidzellige Splenohepatomegalie Typus Niemann- 
Pick als Stoffwechselerkrankung, Med. Klin. 23:1483-1488 (Sept. 30) 1927; (d) 
Ueber lipoidzellige Splenohepatomegalie, Verhandl. d. Gesellsch. f. Verdauungskr. 
(1928) 8:134, 1929; (e) A Classification of the Diseases of Lipoid Metabolism and 
Gaucher’s Disease, Am. J. M. Sc. 185:453-469 (April) 1933; (f) Niemann-Pick’s 
Disease and Other Forms of So-Called Xanthomatosis, ibid. 185:601-616 (May) 
1933. (g) Pick and Bielschowsky.434 

45. Sachs, B.: Amaurotic Family Idiocy and General Lipoid Degeneration, 
Arch. Neurol. & Psychiat. 21:247-253 (Feb.) 1929. 
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blood vessels) intact. He has written a number of articles *° promulgat- 
ing his beliefs and observations which merit rather detailed reference. 
Schaffer’s theories account for the histopathogenesis by the following 
series of steplike stages which we have abstracted from his work.*® 

A. The “swelling phase.” In this stage the structureless cytoplasm 
(the hyaloplasm) of the neuron swells and fills the gaps of the barred 
framework composed of fibrils; a swelling of the neuron results. 

B. The “precipitation phase.” In this stage, which follows A, gran- 
ules appear in the swollen hyaloplasm and are followed by the filling of 
the gaps in the fibrillar barred framework of the neuron by round or 
polygonal bodies ; these gradually developing bodies have been termed by 
Schaffer “prelipoid degenerative products,” which he stated to be similar 
to lecithin and to be the end product of degenerative granular changes of 
the swollen hyaloplasm. 

C. The “scavenger phase.” In this stage, which follows B, a reduc- 
tion of the detritus of the granular or polygonal bodies in the hyaloplasm 
(prelipoid degenerative products) takes place because of the neurono- 
phagic action of the apolar glia cells; the latter adhere to the swollen 
nerve cells and take up, partially by osmosis, the granular cytoplasmic 
bodies which are transformed to fat in the apolar glia cell body; the 
apolar glia cells thus become glial granules, and, reaching the perivas- 
cular lymph spaces by ameboid motion, they cause a gliogenous granular 
infiltration ; finally, the spinal ganglions are affected. 

D. The “cessation of myelination phase.” This stage occurs at the 
same time as C. The swelling is much less developed in the medullated 
nerve fibers than in the cells, and cessation of myelination is manifested 
by clinical symptoms. The systems of Flechsig, in which there is a late 
formation of medullary sheaths, do not reach the medullated stage (the 
pyramidal, the corticothalamic, the corticopontile and the pontocerebellar 
tracts). In the fiber systems, therefore, there is a cessation of myelina- 
tion rather than a real degeneration. 

Schaffer *°” stated: 


The process is a purely ectodermal one, which leaves the mesodermal elements 
of the central nervous system [membranes and blood vessels] entirely unaffected. 
It is a selective process in which the chief disturbance is an ectodermal decompo- 
sition combined with an ectodermal scavenging process which is effected by glial 
fat-granule cells. . . . Since the process is selectively ectodermal and entirely 
independent of external influences, being an endogenous hereditary malady, it may 
be a single germ layer disease. This process has nothing in common with the 
exogenous ectodermotropic processes. 

The alterations have a systemic character, for the systems in which the medullary 
sheaths develop at a late stage are arrested in their development of myelin. This 
interruption of myelinization is bilateral and shows an embryologic factor, because 


46. Schaffer (footnotes 40b and e). 
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those systems are attacked which are retarded, that is, the most labile in the course 
of the evolution of systems which under normal conditions would reach maturity 
the latest. 


Schaffer *°” stated that this pathologic process charactérizes a group 
of chronic heredofamilial diseases of the central nervous system (heredi- 
tary pyramidal disease of Striimpell; hereditary extrapyramidal disease 
—chorea, herpes simplex and chorea of Huntington; heredocerebellar 
disease; Friedreich’s disease; familial spinal amyotrophia, and Tay- 
Sachs disease, or infantile amaurotic family idiocy). He expressed the 
belief that these diseases should be grouped together because they have 
certain special clinicobiologic features in common, namely heredity, 
familiality, consanguinity and race selection. In his opinion the under- 
lying histopathologic changes result from the operation of three factors 
(the details of which he had described previously) which form an 
“embryologically determined substratum”: (1) germ layer selectivity, 
(2) system selectivity and (3) the embryologic factor, or segment 
selectivity. Schaffer expressed the belief that in all of these chronic 
heredofamilial disorders, except Tay-Sachs disease, the process is con- 
fined to a segment and a segment selection manifests itself, whereas in 
Tay-Sachs disease all the segments are affected and hence an all-seg- 
mentary disease results clinically and pathologically. He pointed out 
that in the course of Tay-Sachs disease the segment selection is expressed 
only by the participation of the cerebellum, which results in a strik- 
ingly small cerebellum ; that the spreading of the sylvian fissure observed 
at postmortem examination is a sign of hypoplasia, or underdevelopment, 
of the cerebrum; that segmental involvement of the spinal cord and of 
the spinal ganglions is shown by his frequently having found on micro- 
scopic examination a lateral sulcus of the lateral column and twin cells 
in the spinal ganglions respectively. He concluded: “From these data 
we gather that in Tay-Sachs disease the central nervous system, that is, 
the brain, spinal cord and the spinal ganglia, all present signs of defective 
development representing underdevelopment of the entire central nervous 
system”; so in his opinion Tay-Sachs disease is an all-segmentary selec- 
tive process. 

At this point, it is of interest to note the basic difference between the 
theories of Schaffer and those of his opponents. While both Schaffer 
and Bielschowsky ** have called attention to the presence of the pre- 
lipoid substance within the cells of the central nervous system of patients 
with amaurotic family idiocy and while both observers have insisted 
that the pathogenesis of the disease must be closely linked up with the 
source of this prelipoid substance, the two investigators assign very 
different roles to the prelipoid material in the disease process. Both 
have expressed the belief that in Tay-Sachs disease the morbid process 


47. Bielschowsky (footnotes *43 b and c). 
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results in edema, or swelling, of the neuron’s cytoplasm, but they differ 
as to the initial cause of the edema. In Schaffer’s opinion, as was pre- 
viously mentioned, the edema of the neuron’s cytoplasm is caused by 
the swelling of the structureless hyaloplasm (the primarily affected con- 
stituent of the neuron) and the lecithinoid bodies are prelipoid degenera- 
tive products which then arise from a granular degenerative change in 
the swollen hyaloplasm. On the other hand, Bielschowsky, as well as 
Spielmeyer,*® has credited these prelipoid bodies with a more primary 
role, since he has expressed the opinion that tf}. accumulation of the pre- 
lipoid material within the neurqn causes the edema and does not result 
as a by-product or degenerative end product of the latter. Biel- 
schowsky *** (1928) expressed the belief that amaurotic family idiocy is 
nothing more than a partial manifestation of a mesodermal disease pro- 
cess (Niemann-Pick disease) which affects the reticuloendothelial sys- 
tem as a disturbance of lipoid metabolism. 

As a result of the stimulating investigative work and reports of 
Bloom,*® Bloom and Kern,°*° Pick ** and Sachs,** clinical and pathologic 
studies in the past decade have shown a ver'y suggestive relation, which 
has even been interpreted as identity, between Tay-Sachs disease and 
another group of diseases which have a common basis, although they 
differ in the organs affected and in the distribution of symptoms. Tay- 
Sachs disease has been linked by such studies with primary disturbances 
of lipoid metabolism, such as Niemann-Pick disease, Gaucher’s disease 
and the Hand-Schiiller-Christian syndrome, rather than with the group 
of degenerative heredofamilial diseases considered by Schaffer. A brief 
clinicopathologic consideration of Niemann-Pick disease will be of 
interest. 

NIEMANN-PICK DISEASE 


In 1914 Niemann ™ described the case of a 17 month old infant in 
which he observed large pale cells in the spleen which seemed to connect 
the condition with Gaucher’s disease. On the other hand, he recognized 
that certain differences in the clinical picture (the early age of occur- 
rence and the rapid, malignant course) militated against the condition in 
his case being Gaucher’s disease. Niemann called this symptom complex 


48. Spielmeyer, W.: Vom Wesen des anatomischen Prozesses bei der familiaren 
amaurotischen Idiotie, J. f. Psychol. u. Neurol. 38:120-133 (Feb.) 1929. 

49. Bloom, W.: (a) Splenomegaly (Type Gaucher) and Lipoid Histiocytosis 
(Type Niemann), Am. J. Path. 1:595-626 (Nov.) 1925; (b) The Histogenesis of 
Essential Lipoid Histiocytosis (Niemann-Pick Disease), Arch. Path. 6:827-859 
(Nov.) 1928. 

50. Bloom, W., and Kern, R.: Spleens from Gaucher’s Disease and Lipoid 
Histiocytosis: Chemical Analysis, Arch. Int. Med. 39:456-461 (March) 1927. 

51. Niemann, A.: Ein Unbekanntes Krankheitsbild, Jahrb. f. Kinderh. 29: 1-10, 
1914. 
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ein unbekanntes Krankheitsbild. Subsequently, other reports appeared. 
Mandlebaum and Downey * and Pick,®* as well as others, found that 
certain differences were also apparent in the pathologicoanatomic 
observations. 


In 1922 Pick *** in a very complete monograph showed that thesyn- 
drome had neither pathologic nor chemical identity with Gaucher’s 
disease. He suggested the term “lipoid cell splenomegaly, Niemann 
type.” Pick’s observatious were confirmed in 1925 by Bloom,***® who 


applied the name “essen «! hipoid histiocytosis” to the disease. Using 
Pick’s studies as a basis, many other avthors have investigated this dis- 
ease (Abt and Bloom *; Baty °°; Berman **; Corcan, Oberling and 
Dienst °*; Dienst and Hamperl **; Hamburger °°; Henschen ® Jenny ® ; 
Kramer ®*; Lederer **; Poncher *; Schiff ®; Schmitz and Thoenes *; 
52. Mandlebaum, F. S., and Downey, H.: The Cases of Gaucher’s Disease 
Reported by Drs. Knox, Wahl and Schmeisser (Niemann-Pick’s Disease), Bull. 
Johns Hopkins Hosp. 27:109-113 (April) 1916. 

53. Pick (footnotes 44a and b). 

54. Abt, A. T., and Bloom, W.: Essential Lipoid Histiocytosis (Type Niemann- 
Pick) : Congenital Disturbance in Lipoid Metabolism in Infants Associated with 
Splenohepatomegaly, J. A. M. A. 90:2076-2080 (June 30) 1928. 

55. Baty, J. M.: Lipoid Histiocytosis (Niemann’s Disease), Am. J. Dis. Child. 
39:573-585 (March) 1930. 

56. Berman, S. L.: Lipoid Histiocytosis (Niemann-Pick’s Disease) with a 
Report of a Case Diagnosed During Life, Am. J. Dis. Child. 36:102-114 (July) 
1928. 
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Rev. frang. de pédiat. 3:789-829 (Dec.) 1927. 
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Hepatomegalie (Type Niemann-Pick), Wien. med. Wchnschr. 77:1597 (Nov. 19) 
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Jahrb. f. Kinderh. 116:41-50 (May) 1927. 
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63. Lederer, M.: Lipoid Cell Splenohepatomegaly (Niemann), Arch. Path. 6: 
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64. Poncher, H. G.: Lipoid Histiocytosis (Niemann-Pick’s Disease), Am. J. 
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66. Schmitz, J., and Thoenes, F.: Zum Problem der lipoidzelligen Spleno- 
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Smetana **; Sobotka, Epstein and Lichtenstein °°; Wascowitz *; Win- 
ter *° and others). 

Rowland ™ (1928) declared that in his opinion Niemann-Pick dis- 
ease represents an acute, or virulent, form of essential xanthomatosis 
wnefeas Hand-Schiiller-Christian disease is the extreme type of the more 
chronic form of idiopathic xanthomatosis. Since both forms are con- 
cerned with the fats and lipids normally found in the body fluids and 
tissues, he expressed the belief that the difference in the pathology as 
well as the difference in the chemistry can be explained by the differ- 
ences in the rate of development and the age at onset of the two diseases. 
Rowland,‘ in his article in Brennemann’s “Practice of Pediatrics,” stated 
that 


if the Tay-Sachs syndrome is a partial manifestation of Niemann-Pick’s disease, 
other parts of the reticulo-endothelium should show involvement. In Niemann- 
Pick’s disease, the nervous system probably is always involved in the pathologic 
change. 


The clinical picture of Niemann-Pick disease is that of a rapidly 
progressing, fatal disorder, rare in occurrence and congenital and fam- 
ilial in character. It has been observed only in early childhood and 
infancy ; it affects girls predominantly (70 per cent) and has a marked 
racial predisposition (Jewish). This predisposition is much more mar- 
ked in Niemann-Pick disease than in Gaucher’s disease. The affected 
infants are apparently normal at birth and during the early months of 
life, but before the first year is completed a marked retardation of the 
physical and the mental development becomes apparent. They thrive 
poorly. Many of the infants never learn to sit up or to walk, show no 
interest in their surroundings and are often irritable. Some have a 
mongoloid appearance ; others have the characteristic facies of amaurotic 
family idiocy. Marked abdominal distention may be the presenting 
symptom which causes the parents to consult the physician. On examina- 
tion, the essential features are the great enlargement of the liver and the 
spleen, marked emaciation, almost complete absence of the subcutaneous 


fat and wasting of the musculature. 
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In Poncher’s case, roentgen examination of the long bones and of 
the spine revealed generalized decalcification with focal areas of 
osteoporosis. 

Sobotka and his co-workers °* demonstrated the presence of double 
refractile bodies in the urine. Chemical analysis of the blood reveals 
an increase of total fats, cholesterol and phosphatides (Berman **; Pon- 
cher **). Hematologic examination shows a moderate anemia and 
usually distinct leukocytosis with the number of cells varying between 
10,000 and 35,000 per cubic millimeter, whereas the differential count is 
apt to yield inconstant results. Poncher reported the presence of 41 
per cent monocytes in his case. In Fisher’s ™ case, that of a 71% month 
old girl, a total leukocyte count of 40,000 cells per cubic millimeter, 
with from 53 to 90 per cent lymphocytes, was reported. 

Bloom **” (1928) and subsequently Baty,°* Wascowitz * and Pon- 
cher “ observed striking vacuolation of the nongranulated white blood 
cells. The vacuoles are more numerous and smaller than the so-called 
toxic vacuoles of Naegli (Bloom). While Bloom and Poncher found 
vacuoles in both lymphocytes and monocytes, Baty identified the vacuo- 
lated cells with the clasmatocytes of Sabin. The finding of vacuolation 
of the white blood cells should be of real diagnostic value. 

The course is progressively downhill, with increasing cachexia and 
swelling of the abdomen. Irregular attacks of fever are common; some 
are due to intercurrent infections, which these children are prone to 
contract, whereas at other times no explanation for the febrile episode 
can be found. Death usually takes place by the time the child is 2 years 
of age from cachexia or from an intercurrent infection. 

Histopathologic examination in cases of Niemann-Pick disease 
reveals the presence throughout the body of large, vacuolated, lipoid-con- 
taining cells, the so-called foam cells, which differ from the Gaucher 
cells. These foam cells are believed to be elements of the reticulo- 
endothelial system. The lipoid granules are thought to be phosphatides, 
chiefly lecithin. The accumulation of these vacuolated foam cells causes 
the great enlargement of the liver and the spleen noted clinically. Less 
evident changes are found in other organs, for example, the pancreas, 
the adrenal, the heart muscle and the vascular endothelium. In only a 
few cases is the central nervous system involved. In 1931 Goldstein 
and Wexler ** reported in detail the pathologic changes in the eye of a 
patient with Niemann-Pick disease who during life had shown a cherry 
red spot on ophthalmologic examination. They found enlarged cells in 
the retina, with irregularly swollen, vacuolated nuclei. Similar vacuola- 


72. Fisher, C. F.: Lipoid Histiocytosis: Niemann-Pick’s Disease with a 
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tion and evidence of lipid accumulation were noted in the pigmented 
cells of the choroid, in histiocytes prominent about the vessels of the 
sclera and the episclera and in a group of ganglion cells in intimate 
contact with the ciliary nerves. 

The Niemann-Pick cell is round or polyhedral and measures from 
20 to 70 microns in diameter. In an unstained fresh drop of splenic 
fluid the cell appears filled with slightly opaque, dull granules, which 
vary somewhat in size but are often of even size in the same cell ( Bloom, 
1928). On supravital staining with neutral red, the droplets assume a 
light pink to pale yellow color, thus being different in their staining 
qualities from the normal supravital granules of the histiocytes (Bloom). 
Bloom also observed similar granules in typical lymphocytes. 

The blood and the tissues apparently become overloaded and satu- 
rated with fatlike substances,**” especially phosphatides, because of a dis- 
turbance of the lipoid metabolism the original nature of which is not 
clear. A characteristic hyperplasia reaction of the histiocytes (reticulo- 
endothelial cells) in all parts of the body results, and lipoid deposits 
appear in the parenchymal cells of many of the visceral organs of the 
body and to a lesser degree in the various muscles, cartilage, ganglion 
and glia cells. At the same time marked disappearance of the normally 
stored fats occurs. Chemical analysis of the spleen and the liver in cases 
of Niemann-Pick disease reveals a great increase in the content of the 
phosphatides (Bloom and Kern *°; Epstein and Lorenz **; Brahn and 
Pick **; MacFate °; Kramer © ; Sobotka, Epstein and Lichtenstein **). 
Whereas the normal dried and powdered spleen contains about 1.5 per 
cent of ether-soluble phosphatides, the phosphatide content of the spleen 
in cases of Niemann-Pick disease amounts to 13 per cent (Bloom and 
Kern °°; Epstein and Lorenz,™*). The cholesterol content is increased 
about 60 per cent. Sobotka, Epstein and Lichtenstein °° extracted the 
fresh spleen and liver with acetone in a case of Niemann-Pick disease 
and found that the neutral fats were much decreased (1930). Sobotka, 
Glick, Reiner and Tuchman *’ (1933) studied the lipoid distribution in 
the spleen and in the liver in 2 cases of Niemann-Pick disease and com- 
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pared their results with the values obtained in 3 control cases. Their 
analyses revealed remarkable increases of the phosphatides and of the 
cholesterol esters over the normal content and showed the almost com- 
plete absence of neutral fat. 

MacFate ** reported that he had found a small amount of kerasin in 
the spleen in a case of Niemann-Pick disease, but he failed to identify the 
isolated cerebroside sufficiently. Epstein ** emphasized that the spleen 
in cases of Niemann-Pick disease is free of kerasin. 

It is generally agreed that Niemann-Pick disease, as suggested by 
Pick, is due to a profound disturbance of the lipoid metabolism. Most 
authors consider that the phosphatides which are formed in excess are 
first stored by the reticuloendothelial cells and that after these cells have 
become overloaded and saturated other cells are affected. The cause of 
the excessive formation or of the accumulation of the phosphatides is 
not clear. Various theories have been advanced. Sobotka and his 
co-workers *® have expressed the belief that the changes in Niemann- 
Pick disease result from a disturbance in the equilibrium which governs 
the transportation, utilization and deposition of fat and that it is an 
enzyme deficiency which first causes the “enzyme regulation of these 
equilibria to be disturbed.” To quote from one of their papers **: “Sub- 
stances, useful under normal conditions as transport forms, are not 
further metabolised, but are apt to clog the organs, especially those of the 
reticuloendothelial system . . . in Niemann-Pick’s disease, lecithin and 
cholesterol ester accumulate at the expense of neutral fat.” Thus, the 
authors have expressed the opinion that it is a dysfunction of the 
enzymes which causes the shifting of the lipid partition to the side of 
the phosphatides. 

On the other hand, other authors reason differently. Dienst and 
Hamperl ** have assumed that in both Niemann-Pick disease and Gau- 
cher’s disease the dysfunction of the reticuloendothelial system is primary 
and the lipid changes are secondary. Tropp *°® expressed the belief 
that the disturbance of metabolism is in the diseased cell. He stated 
that an excessive activity of the ferments controlling the assimilation 
of lipids results in the production of more lipids than they can use or 
give off ; therefore the lipids accumulate in the cytoplasm. Verzar ** has 
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shown that the action of the phosphatase is regulated by the hormones of 
the adrenal cortex, which suggests a possible relation between adrenal 
cortical dysfunction and Niemann-Pick disease. 


REPORT OF CASES 


At this point, before entering into a comparison of the Tay-Sachs 
syndrome and Niemann-Pick disease, we should like to present the cases 
of 2 infants with infantile amaurotic family idiocy. The pathologic data 
are given in detail, since for the most part in the literature only the 
observations on the central nervous system have been appended in the 
individual reports and in only a few cases has the presence or absence 
of the disease process in other organs been proved. The latter question 
assumes considerable importance when the possible relation between the 
two diseases is discussed. 


Case 1.—N. L., a 15 month old girl, was admitted to Mount Sinai Hospital on 
April 16, 1936 because of a lack of mental development. The mother and father, 
who had been 30 and 33 years of age respectively at the birth of the patient, were 
living and well. Both parents were Jewish. There were 2 other siblings, who 
were healthy and normally developed. The family history was completely non- 
contributory except for the death of the maternal grandmother of diabetes. There 
had been no instance of mental disease, idiocy or retarded development. The 
birth history was completely normal ; the birth weight was 614 pounds (2,948 Gm.). 
The infant had been breast fed for the first six months of life and then weaned 
to a cow’s milk mixture. Orange juice and cod liver oil had been given in 
adequate amounts, and solid foods had been added to the diet at the proper intervals. 

The child had never been ill prior to the onset of symptoms. Until 6 or 7 
months of age, the infant’s development had been apparently normal as far as 
could be ascertained; she heard sounds, followed objects with her eyes, grasped 
objects, smiled in response when spoken to and recognized her parents. The first 
tooth erupted when she was 6 months of age. 

When she was 9 months old an aunt, who was a nurse, began to notice that 
further development had ceased. She realized that since the age of 6 months 
the baby had no longer raised her head. She now made no attempt to sit up, 
did not grasp objects proffered to her and could not fix her gaze for more than 
a moment on any object. The infant ate well but otherwise lay listlessly in bed. 
She seemed happy and rarely cried until the last week prior to admission, 
when she had short spells of crying bitterly which ceased when she was picked 
up. At other times bursts of “idiotic laughter” would occur which lasted for about 
twenty minutes. Her hearing seemed very acute. She lay in bed with her arms 
and legs limp, but for the week prior to admission she would straighten them 
rigidly momentarily (spasms of extension) and her face would grimace queerly. 
There had been no vomiting or diarrhea and no loss of weight. Save for inflam- 
mation of her ears, she was well. 

Physical Examination.—On admission physical examination revealed a well 
developed, well nourished 15 month old girl who lay quietly in her bed and did 
not appear either acutely or chronically ill. She was chubby, had a good color 
and seemed to be in unusually good general nutrition. She occasionally moved 
voluntarily from side to side but apparently was not interested in or aware of 
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her surroundings. Typical hyperacusis was present, for the infant responded to 
the very slightest noise, but she was not attracted by bright light. The infant 
was unable to sit up or to stay set up, and when she was supported by the 
examiner her head would either fall backward or slump forward. She made no 
attempt to crawl. 

A morbilliform eruption was present over the shoulders and neck and to a 
lesser degree about the face and back. The skin over the left thumb was pig- 
mented yellow. Skeletal examination revealed no craniotabes or other abnormality 
of the skull, which was 43 cm. in circumference. However, the open anterior 
fontanel was enlarged, measuring 4 by 4.5 cm., and was somewhat depressed. There 
was slight beading of the ribs but no other thoracic abnormality. The spine 
seemed normal, for there was no rigidity or tenderness present and no deformities 
were noted. There were no abnormalities of the extremities except for thickening 
and induration of the left thumb with a yellowish discoloration at that site. 

Abdominal examination showed that the spleen was not materially enlarged, 
being just palpable at the costal margin, and the edge of the liver could be felt 
below the costal margin. The heart was normal, and no murmurs were heard; 
the lungs were clear, and the respiratory excursions were free and equal. Neurologic 
examination revealed hyperactive deep tendon reflexes, absence of superficial 
(abdominal) reflexes, no nuchal rigidity, no Kernig sign, no ankle clonus and 
marked hyperacusis. The child showed no interest in her surroundings and seemed 
to follow light only on rare occasions. For the most part she did not seem to see 
objects, nor did she grasp those presented to her. The pupils were round, equal 
and regular but did not react either to light or in accommodation, and blindness was 
obviously present. Examination of the fundus gave characteristic results: a typical 
cherry red spot in the region of each macula surrounded by a grayish halo which 
was relatively sharply demarcated and seemed slightly elevated, optic atrophy, most 
marked in the left eye, and relatively normal retinal vessels. 

Diagnosis—A diagnosis of infantile amaurotic family idiocy was made. 

Laboratory Data—Examination of the blood revealed lecithin, 234 mg. per 
hundred cubic centimeters; total cholesterol, 190 mg.; cholesterol with fatty acid 
cerebrosides, 668 mg.; total fat, 1,230 mg., and phosphatase, 15 King-Armstrong 
units. In titrating for lipase 0.37 cc. of twentieth-normal sodium hydroxide was 
required (within the normal range). Examination of the marrow obtained by 
sternal puncture showed 150,000 white blood cells and 44 megakaryocytes per cubic 
millimeter. Repeated blood counts showed a hemoglobin content of 83 to 84 
per cent, 400,000 platelets, 4,500,000 erythrocytes and 10,000 leukocytes per cubic 
millimeter, with a differential count on one examination of 13 per cent adult 
polymorphonuclear leukocytes, 2 per cent eosinophils and 85 per cent lymphocytes, 
many of which were young forms. On another examination, twelve days later, 
the differential count showed 60 per cent adult polymorphonuclear leukocytes, 
2 per cent juvenile forms, 2 per cent eosinophils, 26 per cent lymphocytes and 
10 per cent monocytes. It is noteworthy that on the latter differential count in 
3 of the 10 per cent monocytes vacuoles were seen on the smear. Repeated urin- 
alyses gave negative results. The Wassermann reaction of the blood was negative. 
The cutaneous reactions to Pirquet and Mantoux tests, in which up to 1 mg. of old 
tuberculin was used, were negative. Examination of the spinal fluid obtained by 
lumbar puncture gave entirely normal results. 


Roentgen Examination of Skull_——Roentgen examination of the skull gave some 
evidence suggestive of increased intracranial pressure in that there was thinning 





822. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


of the bones of the calvarium and the anterior fontanel was unusually wide. The 
sella turcica was normal in size and shape, and there were no unusual shadows or 
areas of calcification in the cranial vault. 

Course.—Throughout the entire stay in the hospital the course was progressively 
downhill. During the first month the infant contracted an infection of the upper 
respiratory tract; there was a low grade febrile reaction complicated by acute 
purulent otitis media. From the beginning of the third month the infant refused 
to swallow her feedings, and gavage had to be instituted. Her general nutrition 
became poor, and she failed rapidly. Three days prior to death her temperature 
rose to a higher level, and death occurred three months after admission, at the age 
of 18 months. 

Necropsy.—The results of the examination of the brain will be given separately. 

Macroscopic Examination: Heart: The heart was grossly normal except for 
a patent foramen ovale, the opening being small but of sufficient size to admit the 
tip of a probe. The coronary ostiums were not narrowed, and the coronary arteries 
and their main branches were patent throughout. The aorta was normal. 

Lungs: The lungs were moderately full (weight, 200 Gm.). The surface was 
red, with many small, irregular, grayish pink peripheral zones of greater aeration. 
The lungs were crepitant throughout except for several small, firm, noncrepitant 
areas which could be palpated in the parenchyma of both organs. On section, 
the lung was red and firm. Scattered through all the lobes were small, irregular, 
ill defined, firm, moist gray areas; one such area which was present in the upper 
lobe of the left lung had a definitely yellowish tint. The pulmonary vessels showed 
no gross changes. The trachea and the larger bronchi contained a little gelatinous 
mucoid material. The bronchioles of both of the lower lobes contained a yellow 
purulent secretion. 

Liver: The liver, which was normal in size (weight, 320 Gm.), was firm and 
yellowish red. The capsule was thin and smooth. The cut surface was pinkish 
brown with a yellowish tint. In some areas the yellow color predominated. The 
architecture and the lobulation were indistinct and could be made out in only a few 
areas. The hepatic and the portal veins showed no gross changes. The gallbladder 
and the bile ducts were normal. 

Spleen: The spleen, which was not enlarged (weight, 25 Gm.), was soft and 
red. The capsule was smooth. The cut surface was gray and showed numerous, 
prominent, pinhead-sized, gray areas. The trabeculations were prominent. The 
splenic artery and vein were grossly normal. 

Pancreas: The pancreas was of average size and firm. The cut surface was 
yellow, and the usual lobulations were present. 

Adrenals: The adrenals were not atrophic. The cortex and medulla on 
section were found to be well demarcated. 

Kidneys: The kidneys were of average size (weight, 60 Gm.). The surface 
was red and showed fetal lobulation. The capsule stripped easily. The cut 
surface was red, with a few yellow streaks. The cortex and medulla were well 
demarcated. The cortex was not diminished in width, and the cortical markings 
were present. Glomeruli could not be clearly made out. The medulla was congested. 
The calices, pelves, ureters, bladder and urethra were all grossly normal. 

Genitalia: The ovaries were of normal size and were firm, smooth and gray. 
The cut surface was pinkish gray and fleshy in appearance. The vagina, cervix, 
uterus and tubes showed no gross changes. 
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Thymus: The thymus, which was slightly decreased in size, was firm and 
pink. No gross changes were observed on section. 

Thyroid: The thyroid, which was normal in size, was firm and brown. No 
nodules were palpable or visible. On section the colloid-filled follicles appeared as 
pinpoint, yellowish brown areas. 

Gastrointestinal Tract: The stomach contained a gelatinous mucoid secretion 
similar to that found in the trachea and the bronchi. The small and the large 
intestine showed no gross changes. 

Lymph Nodes: The lymph nodes were grossly normal in size. There was 
no noticeable hyperplasia of any group. The cut surfaces of several small, grayish 
white, firm cervical and mesenteric lymph nodes appeared grayish pink, homo- 
geneous and moist. The cut surface of one of the cervical nodes was yellowish 
and smooth. 

Bone Marrow: The bone marrow (from the rib, lumbar vertebrae and sternum) 
was red, moist and trabeculated. It appeared grossly normal. 

Microscopic Examination: The heart, pancreas, adrenals, thymus, thyroid, 
stomach, intestine, tonsil, cervical lymph nodes, skin and bone marrow were 
microscopically normal. 

Lungs: The lungs showed areas of slight thickening and congestion of the 
pleura. Patchy, irregular areas of emphysema and atelectasis were seen. The 
lobes of the left lung contained large areas in which the alveoli were filled 
with fat-filled cells, with elongated peripheral nuclei, and also contained a 
number of large mononuclear cells with hyperchromatic round and oval nuclei. 
The alveolar walls in these areas contained a moderate number of the fat- 
filled cells. The right lung showed scattered small areas in which the alveoli 
were filled with the fat-filled cells. In small areas, scattered here and there, the 
alveolar walls showed congestion and edema. There were several small focal 
interstitial collections of lymphocytes scattered through both lungs, especially 
around the bronchi. The bronchi in all of the lobes were filled with debris, mucus 
and clumps of bacteria. Some of the bronchi also contained the fat-filled cells 
with narrow, elongated peripheral nuclei. Several of the bronchi showed des- 
quamation of the lining epithelium. 

Liver: There were very narrow sinusoids and large liver cells throughout 
the organ, which contained a large amount of fat in small droplets. The fat was 
most markedly accumulated in the central zones. 

Spleen: The pulp was cellular, containing a large number of polymorphonu- 
clear leukocytes. The malpighian corpuscles were not prominent. 

Kidneys: The cortex and the medulla, including the glomerular capillaries, 
were congested. 


Examination of the Brain (including the meninges and the blood vessels ).— 
Macroscopic Examination: The dura, leptomeninges and cerebral blood vessels 
were grossly normal. The brain, which weighed 1,125 Gm., showed several distinct 
changes. The most striking feature was the great and uniform increase in con- 
sistency throughout. It was firm and resistant. The left half, especially in the 
region of the occipital lobe, appeared to be larger than the right. The sulci were 
marked and deep. The convolutions resembled those of an adult brain. 

One cerebral hemisphere was removed for chemical analysis. Sections from 
the following parts of the central nervous system were fixed in alcohol: the 
frontal, the temporal and the occipital lobe; the hippocampal gyrus; the pulvinar ; 
the cervical part of the spinal cord; the optic nerve, and the seventh and eighth 
cranial nerves. The spinal cord was also removed and appeared grossly normal. 
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Microscopic Examination: 82 The basal ganglions showed a marked increase in 
consistency. 

Widespread cellular alterations were noted in the entire cerebrospinal axis, 
affecting the cerebrum, the cerebellum, the brain stem and the spinal cord. In the 
cortices and in the spinal cord Purkinje and ganglion cells were observed in 
degrees of degeneration varying between the following two stages in the progression 
of the disease process: 


1. Early stage. The cell was markedly swollen, even to twice its normal size; 
the nucleus was eccentric, being displaced to the periphery, and might or might 
not be darkened and contracted; the cytoplasm was granular and had a faintly 
hyaline cast; there was an almost complete loss of tigroid substance. 

2. Late stage. The cell body appeared as a circular or oval hole in which there 
might be a small amount of reticular debris; somewhere at the periphery the 
remains of the nucleus appeared as a small, dark, irregular mass. 

In cells in which the degree of degeneration was somewhere between these two 
extremes, the characteristic “basketwork” degeneration of the cytoplasm was 
observed; it was especially well seen in Hortega preparations. On each slide 
several binucleate neurons were seen, and in numbers of nuclei two nucleoli were 
present. The swelling had also affected the dendrites and the axis-cylinders, which 
displayed great irregularity in contour. Fat stains revealed practically no fat in 
the nerve cells but disclosed fat in the adventitial spaces, along the walls of the 
vessels, both free and contained in macrophages. 

The changes in the glia were analogous, although not as marked. Even in 
sections stained with hematoxylin and eosin, the outlines of the swollen glia cells 
were seen, containing the granular type of cytoplasm previously described. In the 
silver-stained specimens a rare binucleate astrocyte was found, and in the sections 
stained for fat some of the glia cells were found to contain moderate quantities of 
fat. 

A few areas of rarefaction of tissue were found, and at one place a series of 
small, multilocular cysts was present. There was some shrinkage of the tissue from 
about some of the small vessels and cells, leaving a halo-like space. This was less 
marked in the cerebellum. No abnormalities of myelination were demonstrable. 

There were no changes demonstrable in the vessels. 

Anatomic Diagnosis: The anatomic diagnosis was Tay-Sachs disease; bron- 
chopneumonia; acute infectious splenic softening; fatty changes of the liver, and 
patent foramen ovale. 

Cause of Death: Bronchopneumonia was the cause of death. 


The disease in this case is a typical instance of the Tay-Sachs syn- 
drome, on the basis of both the clinical and the necropsy data. Since the 
fact that the pathologic changes present in the brain were absent from 
the viscera is of significance in establishing Tay-Sachs disease as a 
separate entity from Niemann-Pick disease, case 1 has been presented 
in detail. 


82. The sections considered .were from various parts of the cerebral cortex, 
cerebellar cortex and spinal cord. In preparing the sections for study hematoxylin 
and eosin, cresyl violet, scarlet R (Spielmeyer’s modification) and the Globus 
modification of the methods of Cajal and Hortega and Bielschowsky’s method 
were used. 
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Case 2.83—J. S., an 11 month old white girl of Jewish parentage, was admitted 
to Mount Sinai Hospital on March 20, 1938 because of poor physical development 
during the preceding three months. The family history was completely noncon- 
tributory except for the occurrence of diabetes in a paternal cousin. There was 
no history of there having been any mentally or physically retarded children in 
either of the family branches or of any instance of familial idiocy or amaurosis. 
There was no history of consanguinity, and both parents were living and well. 
There were no other siblings. The birth history was normal; the birth weight 
was 6% pounds (2,835 Gm.). The infant had been fed a modified formula of 
cow’s milk, lactose and water, with the addition of solid foods at the proper 
intervals. Orange juice and a cod liver oil concentrate had been given early and 
in adequate amounts. 

The child had never been ill and had developed apparently normally up to the 
age of 8 months. She had held her head up at 2 months of age, and although 
she was unable to sit up alone, during the eighth month she made fairly successful 
attempts at sitting up with assistance. She had seemed to follow objects fairly 
well. However, from the eighth month on, it was noted that the infant became 
progressively weaker. There was no history of tremors, convulsions or paralyses. 

On admission, the patient was found to be a well developed, plump, 11 month 
old infant, whose skin was of good turgor and color but of a velvety smooth 
appearance. She did not appear acutely or chronically ill but lay quietly in her 
crib, apparently uninterested in her surroundings. She did not seem to follow 
light or objects; yet sounds startled her (hyperacusis). Although her develop- 
ment seemed normal, generalized muscular weakness was present. The infant 
was able to hold her head fairly erect but was unable to sit up even with assistance ; 
when set up, she could not maintain herself in the sitting position. 


Physical Examination.—There was no general glandular enlargement. The 
head seemed symmetric and normal in size and shape; the posterior fontanel was 
closed; the anterior fontanel was open but not bulging, and it measured about 2 
cm. Both the lungs and the heart were normal. The abdomen was soft and not 
distended, and no masses were felt. The edge of the liver and the tip of the 
spleen were just palpable at their respective costal margins. The extremities 
were normally developed, and no paralyses were noted, but there was obvious 
muscular weakness. Neurologic examination revealed nothing abnormal, and both 
the superficial and the deep reflexes were normally active and equal. 

The pupils did not react to light or in accommodation. No extraocular palsies 
were noted. Examination of the fundus revealed generalized pallor; oval disks 
with physiologic cupping; moderate optic atrophy, especially on the left side; 
normal vessels, and a round cherry red spot in both macular areas, about one- 
third the size of the disk, surrounded by a brilliantly white halo. 

A diagnosis of infantile amaurotic family idiocy was made. 


Laboratory Data.—On admission, a blood count revealed a hemoglobin content 
of 87 per cent, 5,160,000 red cells and 12,800 leukocytes per cubic millimeter, with 
38 per cent polymorphonuclear leukocytes, 48 per cent lymphocytes and 4 per 
cent monocytes on a differential smear. Chemical examination of the blood gave 
the following values: total protein, 7.7 mg. per hundred cubic centimeters ; albumin, 
5.9 mg.; globulin, 1.8 mg.; phosphorus, 5.7 mg.; calcium, 11.6 mg.; phosphatase, 
26 King-Armstrong units; total blood lipoids, 1,560 mg., and total cholesterol. 


83. A report of this case was presented at the clinical neuropathological con- 
ference at Mount Sinai Hospital on March 25, 1940 (Friedman, J.: Amaurotic 
Family Idiocy, abstracted, J. Mt. Sinai Hosp. 7:583-586 [Jan.-Feb.] 1941). 
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405 mg., with a partition of 235 mg. of esters and 170 mg. of cholesterol. Sub- 
sequently, the total lipids in the blood on repeated examinations varied between 
1,560 and 1,970 mg. per hundred cubic centimeters. 

Examination of material obtained by sternal puncture revealed a total count 
of 93,000 cells per cubic millimeter. A great variety of cells were noted, such as 
are seen in normal bone marrow, but no Niemann-Pick cells could be found. By 
lumbar puncture 15 cc. of clear fluid was obtained which flowed freely under 
normal pressure. Examination of the spinal fluid revealed: no increase in cells 
and no globulin; total protein 30 mg. per hundred cubic centimeters; sugar, 75 
mg.; cholesterol, a faint trace, and chloride, as sodium chloride, 725 mg. The 
colloidal gold curve was normal, and the Wassermann reactions of both the spinal 
fluid and the blood were negative. 

Repeated urinalyses gave negative results. The cutaneous reactions to tuber- 
culin (the Volmer patch test and the Mantoux test with 1 mg. of old tuberculin) 
were negative. The reaction to the Schick test was negative. 

Roentgen examination of the long bones and of the chest revealed no 
abnormalities. Electroencephalographic studies showed a decreased rate of metabolic 
activity of the cerebral tissue. 

Course.—The course was progressively downhill over the entire period of her 
stay in the hospital (March 20, 1938 to April 13, 1939). She contracted several 
minor infections, which caused febrile reactions during this thirteen month period 
(bilateral catarrhal otitis media during the first month; conjunctivitis during 
the third month; questionable aspiration pneumonia during the seventh month, 
and an acute infection of the upper respiratory tract during both the ninth and 
the twelfth month), but she recovered from them all. At the beginning of her fifth 
month in the hospital she began to gag during her feedings, and difficulty in 
swallowing gradually increased through the ensuing months until, finally, from 
the eleventh month on she was fed entirely by gavage. 

Hyperacusis was present throughout the course in the hospital and seemingly 
increased. It was also noted that the eyegrounds became more blanched as the 
disease progressed, and the previously described cherry red spots became deeper 
red and very distinct in outline. In the last month of hospitalization (at 23 
months of age) she had several convulsive seizures, one of which seemed to 
be of the grand mal type. She became more and more rigid, with extension of 
both of the lower extremities. The child grew progressively weaker. Finally, 
about eleven days before death, fever developed and persisted (the temperature 
ranging between 101 and 102 F.). The day before her death the temperature rose to 
104 F. and finally, terminally, to 106 F. The respirations became more and more 
rapid and pneumonic in character. The infant died at 24 months of age. 

Necropsy.—The results of the examination of the brain will be given separately. 

Macroscopic Examination: Heart: The heart was grossly normal except for 
a patent foramen ovale. The coronary arteries were not narrowed or occluded. 
Two accessory coronary arteries, with minute openings, arose next to the main 
right coronary artery. The aorta had a few minute yellowish streaks in it. 

Lungs: The lungs (weight, 145 Gm.), which were crepitant, were pink-gray, 
with occasional depressed dark red areas scattered over the surface. The cut 
surface was reddish gray and showed occasional scattered wedge-shaped areas 
of firm, deep red tissue. The pulmonary arteries and veins showed no gross 
changes. The pleura was smooth and glistening. The trachea and the larger bronchi 
contained thick mucus but showed no gross pathologic changes. 
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Liver: The liver (weight, 320 Gm.) was flabby and yellowish gray. Its 
capsule was smooth and glistening. The cut surface was smooth, glassy and yel- 
lowish gray. On close inspection the central areas could be seen with difficulty 
as pale red dots. The hepatic artery and vein and the portal vein were all grossly 
normal. The gallbladder and the bile ducts were grossly normal. 

Spleen: The spleen (weight, 30 Gm.) was blue-gray and firm. Its capsule 
was smooth and glistening. On section, the tissue was firm and deep red; the 
malpighian corpuscles could be seen with difficulty as pinpoint, grayish white dots. 
The splenic artery and vein were grossly normal. 

Pancreas: The pancreas was of the usual tawny color. On section the tawny 
lobulations were easily seen. The duct of Wirsung was patent throughout and 
opened into the duodenum through the papilla of Vater. 

Adrenals: The adrenals were of equal size and yellowish gray. On section 
most of the organ was found to consist of yellow cortex, with only a pinhead-sized 
area of gray medulla visible in the center. 

Kidneys: The kidneys weighed 50 Gm. together and were of equal size. The 
capsules were smooth and glistening and could be stripped with ease, revealing a 
purplish gray smooth surface underneath. On section the tissue was purplish gray. 
The cortex was of normal thickness, and the corticomedullary formation was well 
made out. The glomeruli appeared as pinpoint red dots. The calices, pelves and 
ureters were not dilated and showed no gross pathologic changes. The renal 
arteries and veins were normal. 

Bladder: The bladder showed no unusual features. 

Genitalia: The ovaries were small, white and firm. On section the tissue was 
dark reddish brown and occasional small cystic areas were found scattered through- 
out. The vagina and uterus were normal in appearance. 

Gastrointestinal Tract: The esophagus, the stomach, the duodenum and the small 
and the large intestine showed no ulceration, masses, polypi, narrowing or other 
pathologic changes. 

Thyroid: The thyroid was of normal size, and its capsule was smooth. On 
section the tissue was deep reddish brown; a moderate amount of colloid was 
present. 

Thymus: The thymus was small, light pink and soft. It measured approximately 
3 by 4 cm. in its greatest diameter. 

Bone and Bone Marrow: Examination of the vertebral and the sternal bone 
showed the usual coarse trabeculations. The marrow was deep red and moist. 
The marrow in the diaphysial portion of the shaft of the femur was yellowish 
gray and appeared to be fatty. 

Lymph nodes: The mesenteric lymph nodes were prominent, but on section no 
gross pathologic changes were observed. 


Microscopic Examination: Heart: A section through the posterior mitral valve 
revealed characteristic swelling of the ganglion cells with fatty infiltration in the 
epicardial fat of the auriculoventricular wedge. 


Lungs: There were focal areas of bronchopneumonia and atelectasis. 

Liver: The liver showed a striking fatty change. 

Spleen: Moderate congestion was present, and there were many polymorpho- 
nuclear leukocytes in the pulp. The follicles showed partial hyaline droplet degen- 
eration and necrobiosis. Occasional macrophages were observed to be filled with 
fat. 
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Kidneys: There were thrombi in the medium-sized vein and the capillary loops 
of the glomeruli. Hyaline droplet degeneration was present in some of the tubules. 

Bladder: Lymphocytic and histiocytic infiltration of the submucosa was observed. 
One giant cell was seen. A group of ganglion cells showed striking enlargement 
and fatty degeneration. 

Stomach: In the fundus Auerbach’s plexus showed striking enlargement of 
the nerve cells with fatty degeneration. In the pylorus and duodenum the section 
showed strikingly the characteristic change in Meissner’s plexus, particularly in 
the duodenum; Auerbach’s plexus was also involved; the nerve cells in addition to 
pale-staining granules showed a dense group of granules adjacent to the nucleus 
which stained deeply pink. 

















Fig. 3 (case 2).—Cells of the oculomotor nucleus, showing the enlargement and 
rounding of the cell body, the almost complete loss of tigroid substance, the granular 
cytoplasm and the displacement and alteration of the nuclei. about 275; Nissl’s 
stain. 


Small Intestine and Colon: There was a characteristic change in the nerve cells 
of Auerbach’s and of Meissner’s plexus, and a similar change appeared in the colon. 

Parathyroids: There were no unusual changes. However, adjacent ganglions 
showed characteristic change in the nerve cells. 

Lymph Nodes: Necrobiosis of the follicles of the mesenteric lymph nodes was 
present. 

Examination of the Brain and Spinal Cord—The examination was carried out 
by Dr. Joseph H. Globus and Dr. Aaron Stein, of the department of neuro- 
pathology. 
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Macroscopic Examination: The leptomeninges were smooth and glistening. An 
increased amount of cerebropsinal fluid was observed in the subarachnoid space. 
The cerebral hemispheres were symmetric, unusually pale and very firm, almost 
rubbery, in consistency. The sulci were wide and deep; the gyri were small and 
narrow. The optic nerves were smaller than usual and were very white; the optic 
chiasm was flat and ribbon-like. The cerebellum and the medulla were relatively 
small. The vessels at the base of the brain were grossly normal. 

The pituitary gland was grossly normal. The spinal cord from the foramen 
magnum to about the level of the first lumbar vertebra was grossly normal. 

On section a moderate symmetric internal hydrocephalus was observed. 


Fh x mm 44 4 
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Fig. 4 (case 2).—Purkinje cells in the cerebellum, showing displacement or 
absence of the neurofibrils in the cell body, the spongy appearance of the cytoplasm 
and the clumping and distortion of the neurofibrils in the axis-cylinders. x 310; 
Bielschowsky’s silver stain. 


Microscopic Examination: Sections of various regions of the cerebral cortex, 
the thalamus, the midbrain, the cerebellum, the medulla and the spinal cord showed 
characteristic changes in the nerve cells. The nerve cell bodies were exceedingly 
large and rounded, as though swollen. Their abnormal structure was clearly 
revealed when they were stained by the Nissl method (fig. 3). The tigroid 
substance had almost disappeared, leaving in its wake a dustlike halo of granular 
substance around the nucleus. The cytoplasm was granular and appeared to contain 
an ill defined reticulum. The nucleus was displaced toward the periphery and often 
to the apex of the cell. The nucleus showed varying degrees of disintegration; at 
times it appeared as a faintly stained, barely visible structure, while in other cells 
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it appeared deeply stained and pyknotic. The cell processes were thickened and 
distorted. The changes which occurred in the neurofibrils were best seen in silver 
preparations in the large Purkinje cells of the cerebellum (fig. 4). In the cell 
bodies the neurofibrils were found either to have disappeared or to have been 
displaced to the periphery. In the center of the cell a reticulum filled with granular 
material could be distinguished. The neurofibrils in the axis-cylinders were either 
clumped together in a distorted fashion or were abnormally separated. 

These changes in the nerve cells were widespread. In addition to the regions 
previously noted, they were found in the dorsal root ganglions and in the sym- 
pathetic ganglions, as well as in the mesenteric (Auerbach) plexus of the intestine 
(fig. 5). 





a ur 


Fig. 5 (case 2)—Nerve cells in the myenteric plexus of the intestine, showing 
typical cell changes. > 350; hematoxylin and eosin. 


A widespread and marked increase in glia, which was particularly striking in 
the subcortex, was well shown in sections stained by the Globus modifications 
of the Cajal gold and the Hortega silver impregnation method. The glia cells 
consisted chiefly of astrocytes undergoing progressive and regressive changes. 
Some compound granular cells were also seen, especially about the blood vessels. 

A considerable amount of liberated fat was present, chiefly in the subcortex, 
in sections stained with scarlet red (fig. 6). Here the fat appeared as small ring- 
lets or granules, indicating myelin disintegration (fig. 7). In the cortex and the 
spinal cord such fat was present in smaller amounts. Throughout the brain sub- 
stance an occasional macrophage containing such material could be seen. The 
nerve cells, in the sections stained for fat, were either unstained or showed a 
faint pinkish yellow tint. 
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Anatomic Diagnosis: The anatomic diagnosis was infantile amaurotic family 
idiocy ; bronchopneumonia; partial atelectasis, and follicular cysts of the ovaries. 
Cause of Death: Bronchopneumonia was the cause of death. 


The disease in this second case is typical infantile amaurotic family 
idiocy both clinically and pathologically. The only important deviation 
from the usual anatomic alterations as revealed by histochemical studies 
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Fig. 6 (case 2).—Dense accumulations of liberated fat in the subcortex (8), 
with lesser aggregations of fat in the cortex (A). Xx 90; scarlet red. 


was the large and widespread accumulation of free fat in the subcortex. 
This marked liberation of free fat in the subcortex is indicative of an 
advanced and widespread demyelination. Here, again, there was no 
evidence of involvement (foam cells) of the liver or of the follicles or the 
pulp of the spleen; nor had there been any involvement of the lymph 
nodes. In commenting on the observations in this case, Dr. Paul 
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Klemperer, the pathologist, stated: ‘The occasional vacuolation found 
in the reticulum cells of the follicles is frequently found in other types 
of disease.” Thus, in this case as well there was no demonstrable 
involvement of the viscera, and only ectodermal elements had been 
affected by the disease process. 


COMPARISON OF NIEMANN-PICK DISEASE AND TAY-SACHS DISEASE 

Clinically the two diseases resemble each other greatly. Both are 
congenital and familial, have a marked predilection for infants of Jewish 
parentage, occur in early infancy, beginning during the first half year 











Fig. 7 (case 2).—Accumulations of fat in the subcortex in the formal ringlets 
and granules. X about 290; scarlet red. 


of life, and run an acute course, with death resulting by the end of the 
second year of life. The symptom complexes may be greatly alike, for 
in both diseases there is retardation of physical and mental develop- 
ment; however, in Tay-Sachs disease the neuromuscular weakness is 
marked and the mental retardation and resulting deficiency go on to 
idiocy, whereas in Niemann-Pick disease the weakness is less marked 
and the child does not show a great degree of mental deterioration. 
Visual disturbances occur in all cases of Tay-Sachs disease in which 
the process goes on to amaurosis, whereas only some patients with 
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Niemann-Pick disease suffer from visual disturbance. Every infant 
with Tay-Sachs disease becomes both blind and idiotic, whereas the 
patient with an early stage of Niemann-Pick disease is not an idiot and 
usually is not blind. 


The cherry red spot is an expected sign in infantile amaurotic family 
idiocy. A spot is present in some of the cases of Niemann-Pick disease, 
but though it may be very similar to the cherry red spot of Tay-Sachs 
disease, it still differs from the latter more than would be expected from 
a careful perusal of the literature. In our opinion, the reddish spot 
which may be present in the fundi of patients with Niemann-Pick dis- 
ease is somewhat smaller than the typical cherry red spot of Tay-Sachs 
disease and its color is not really cherry red but rather brownish, or 
even blackish, red. Supporting this opinion are the observations of 
Karelitz.** Recently he was able to follow the changes in the eyegrounds 
in a case of Niemann-Pick disease from the time the patient was 
8 months old until his death, at 22 months of age. A brief description of 
this case will be of value. 


J. F. was first seen at the age of 8 months. The family history was negative 
for consanguinity except that the maternal grandparents had been first cousins. 
The infant had been apparently developing normally until the age of 3 or 4 months, 
when rotary nystagmus was noted. At 5 months of age the infant’s progress 
seemed slower, and as time went on he did not sit up and did not hold his head up 
as well as he had several months before and a tendency to opisthotonos developed. 
He recognized his parents; his vision was presumably good, and he attempted to 
make sounds. The results of an examination, at 8 months of age, were as follows: 
a very coarse, rotary nystagmus; brownish red infiltrations in both maculas, more 
pronounced in one, with grayish white halos; lack of absolute clearness of the 
nerve heads, the margins being indistinct; enlargement of the liver, which extended 
down to the umbilicus; enlargement of the spleen, which extended 5 to 6 cm. 
below the costal margin; absence of all peripheral reflexes, both deep and super- 
ficial, and absence of sensory disturbances. 

Chemical studies of the blood showed a cholesterol content of 240 mg. per 
hundred cubic centimeters and a total fat content of 1,610 mg. per cubic centimeter. 
The hemoglobin content was 74 per cent, and there were 5,100,000 red cells and 
35,000 white cells per cubic millimeter, with 0.5 per cent reticulocytes, 2 per cent 
nonsegmented neutrophils, 12 per cent segmented neutrophils, 79 per cent lympho- 
cytes, 5 per cent monocytes and 2 per cent basophils. Highly suggestive of 
Niemann-Pick disease was the additional observation that 50 per cent of the 
lymphocytes and monocytes showed vacuoles in the cytoplasm. Examination of 
the marrow obtained by sternal puncture showed: a total of 600,000 nucleated 
cells per cubic millimeter; 132 megakaryocytes and 22 foam cells (Niemann-Pick 
cells) per cubic millimeter. A differential smear showed myeloblasts, 2.6 per cent; 
myelocytes, 17.6 per cent; eosinophilic myelocytes, 3.4 per cent; nonsegmented 
neutrophils, 12.2 per cent; segmented neutrophils, 2.0 per cent; eosinophils, 1.4 
per cent; lymphocytes, 23.2 per cent; hematogones, 14.8 per cent; reticular cells, 
0.2 per cent; erythroblasts, 0.6 per cent; normoblasts, 21.8 per cent, and foam 


84. Karelitz, S.: Personal communication to the authors. 
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cells (Niemann-Pick cells), 0.2 per cent. The hematologist, Dr. Peter Vogel, 
declared that the finding of typical foam cells in the marrow was diagnostic of 
Niemann-Pick disease. Roentgen examination of the skull, the spine and the long 
bones did not show any definite abnormality, but examination of the chest showed 
diffuse exaggeration of the pulmonary markings with what, according to the 
roentgenologist, might be fine nodular infiltrations. 

During the period the infant was under observation the weight remained 
stationary; the liver and the spleen grew progressively larger until they filled 
the entire abdomen, extending down to the iliac crests; the deep and superficial 
reflexes could not be elicited at any examination. In the second year of life 
frequent twitchings of the hands occurred, very similar to the pill-rolling motion 
of patients with Parkinson’s disease. 

While the coarse, rotary nystagmus had been noted as early as the third or 
fourth month of life and was present constantly, when the patient was about 15 
months of age it was definitely less marked, and finally, at 17 months of age it 
was no longer observed. At about that time the macular spots were more distinct 
and of a more homogeneous red color, “although they were never as striking as 
those seen in Tay-Sachs disease.” As time went on the macular spots became 
darker, until during the last two months of life they appeared almost black with 
a reddish hue. 

Dr. Karelitz has expressed the opinion that during the first year of life, while 
the child’s vision was being disturbed but sight was still present (as could be 
gathered from his recognition of his parents and his attempts to follow bright 
light), the nystagmus was evident and represented attempts to focus. The changes 
in the eyegrounds (brownish red spots in the maculas and some indistinctness of 
the margins of the nerve heads) present at this time were relatively early. As the 
disease process continued and vision gradually failed the nystagmus became less 
marked (as was noted at 15 months of age), since the infant was making less 
effort to see. Finally, at 17 months of age, when vision was lost, the nystagmus 
ceased, and at this later stage the macular changes became more evident and the 
color of the spot gradually changed from red to black with a reddish tint. 

Necropsy revealed widespread involvement of the brain, the lungs, the liver 
and the spleen by the Niemann-Pick foam cells. 

This case will be reported in detail by Dr. Karelitz in the near future. 


In Tay-Sachs disease and Niemann-Pick disease the changes in the 
central nervous system may be very similar; however, in the former 
the viscera are spared and the changes are limited to the central nervous 
system, whereas in the latter the changes are widespread throughout the 
entire body, involving all systems. An example of how widely extensive 
the involvement may be is shown by the work of Druss,** who found the 
characteristic Niemann-Pick cells also in the middle and in the internal 
ear. When in addition to the involvement of the central nervous system 
visceral changes are present and widespread, the disorder has been con- 
sidered in the literature as an instance of Niemann-Pick disease or of a 
“combined form” (Knox, Wahl and Schmeisser **; Hamburger’s case, 


85. Druss, J. G.: Pathologic Changes in Ear in Niemann-Pick’s Disease, Arch. 
Otolaryng. 15:592-598 (April) 1932. 

86. Knox, J. H. M., Jr.; Wahl, H. R., and Schmeisser, H. C.: Gaucher’s 
Disease: A Report of Two Cases in Infants, Bull. Johns Hopkins Hosp. 27:1-12 
(Jan.) 1916. 
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studied by Pick and Bielschowsky **4; Poncher ®t; Kramer *; Hassin *7 ; 
Lindau **). The use of the term “combined form” for the type of 
disorder characterized by the distribution of Niemann-Pick disease and 
the finding of what is reported as a cherry red spot is not helpful. Some 
observers have reported cases as instances of Niemann-Pick disease in 
which the changes in the eyegrounds were of the type which other 
investigators would classify as belonging to the ‘‘combined form” of the 
diseases. Such use of terms is confusing and prevents a proper separa- 
tion of the two diseases. 

In our opinion, it would be better to reserve the term Tay-Sachs 
disease for the cases in which only the central nervous system is involved 
and to apply the term Niemann-Pick disease to cases in which visceral 
involvement is present, regardless of whether changes in the fundus are 
present or absent. 

To summarize, two general theories have been elaborated to explain 
the pathogenesis of the two diseases. One theory, advanced by Schaffer, 
argues that the two diseases are not identical; that in Niemann-Pick 
disease the lipoid deposition is an infiltrative process whereby the lipoid 
is carried to the brain by Pick’s foam cells, which themselves are of 
mesodermal origin (from the spleen, liver and bone marrow) ; that in 
Tay-Sachs disease the lipoid originates in the brain itself as the result 
of a degenerative process affecting exclusively ectodermal structures— 
the neurons—while the neuroglia is not affected by the primary changes 
and the mesodermal elements (blood vessels and meninges) remain 
completely free, and that therefore Niemann-Pick disease is of meso- 
dermal origin whereas Tay-Sachs disease is of purely ectodermal origin. 
The second theory, supported by Pick, Bielschowsky and Hamburger, 
considers that the Tay-Sachs syndrome is part of a generalized metabolic 
lipoid disturbance affecting the entire organism; that both the Tay-Sachs 
and the Niemann-Pick type are primary metabolic disturbances in the 
course of which the overloading of the blood and of the connective tissue 
with lipoid material mobilizes the entire macrophage apparatus of the 
body; and that after these tissues have been completely saturated and 
exhausted the lipoid material overflows into and invades all other body 
tissue, thus interfering with the function of the organs; that the deposits 
of lecithinoid substance in the nerve elements are similar to the lipid 
infiltrations of the other organs, and that the pathogenesis of the two 
diseases is identical. 

There is no common ground between the two opposing groups. Are 
Tay-Sachs disease and Niemann-Pick disease part of the same lipoid 


87. Hassin, G. B.: Niemann-Pick Disease: Pathologic Study of a Case, Arch. 
Neurol. & Psychiat. 24:61-70 (July) 1930. 

88. Lindau, A.: Neuere Auffassungen tiber die Pathogenese der familiaren 
amaurotischen Idiotie, Acta psychiat. et neurol. 5:167-178, 1930. 
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disease process, which is the belief expressed by Bielschowsky, Ham- 
burger, Spielmeyer and Kufs °°? Does the “geographic” involvement 
by the lipoid cells (whether involvement of both the viscera and the 
brain or of the central nervous system alone) determine which disease 
picture will result clinically, as is advocated by Sachs, Pick and others? 
Or, as is argued by Schaffer, are the two diseases completely unrelated 
histopathogenically, the Niemann-Pick syndrome being a simple infiltra- 
tive lipoidosis and the Tay-Sachs syndrome springing from a granular 
lipoid deposition secondary to a primary degenerative disease of the 
ganglion cells? These questions cannot be settled in the present state 
of knowledge. 

Prior to the work of Pick and Bielschowsky, little attention was 
given to whether or not changes occurred outside of the brain in cases 
of infantile amaurotic family idiocy. It is unlikely, however, as was 
pointed out by Strauss °° and Jaffé,®* that so striking a clinicopathologic 
complex as Niemann-Pick disease would have been overlooked in all of 
the cases of Tay-Sachs disease observed and reported prior to 1927. 
Strauss reported that his examinations of the spleen and the liver in 
several cases of infantile amaurotic family idiocy had revealed no 
abnormal cellular elements. Both Sachs and Schaffer have stated that 
the spleen and the liver were not enlarged in their cases of amaurotic 
family idiocy. Von Santha ® has given a detailed account of the histo- 
logic examination of the various organs in a case of amaurotic family 
idiocy, and he concluded that the lecithinoid deposits were restricted 
to the ectodermal elements of the nervous system. Jaffé ®t reported the 
absence of visceral involvement in 2 cases of Tay-Sachs disease in which 
he had made observations and careful histologic examinations. Our 2 
cases reported here may be added to this small group of recorded cases 
of Tay-Sachs disease in which careful and complete histologic exam- 
ination revealed no evidence of visceral involvement (foam cells). 


89. Kufs, H.: (a) Ueber eine Spatform der amaurotischen Idiotie und ihre 
heredofamiliaren Grundlagen, Ztschr. f. d. ges. Neurol. u. Psychiat. 95:169-188, 
1925; (b) Ueber einen Fall von Spatform der amaurotischen Idiotie mit atypischen 
Verlauf und mit terminalen schweren Stérungen des Fettstoffwechsels im Gesam- 
torganismus, ibid. 122:395-415, 1929; (c) Sind die familiar-amaurotische Idiotie 
(Tay-Sachs) und die Splenohepatomegalie (Niemann-Pick) in ihrer Pathogenese 
identisch? Arch. f. Psychiat. 91:101-106, 1930; (d) Sind die lipoidzellige Spleno- 
megalie (Typus Niemann-Pick) und die amaurotische Idiotie einander koordiniert 
und sind beide Teilerscheinungen einer konstitutionellen Lipoidstoffwechselstérung 
des ganzen Organismus? Ztschr. f. d. ges. Neurol. u. Psychiat. 145:565-575, 1933. 

90. Strauss, I., in discussion on Sachs, B.: Amaurotic Family Idiocy and 
General Lipoid Degeneration, Arch. Neurol. & Psychiat. 21:247-253 (Feb.) 1929. 

91. Jaffé,? p. 1144. 

92. von Santha, K.: Ueber drei reine, von Niemann-Pickschen Krankheit 
verschonte Falle der infantil-amaurotischen Idiotie, Arch. f. Psychiat. 93:675-766, 


1931. 
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COMMENT ON THE DISTURBANCES OF LIPOID METABOLISM 


Since the relation between amaurotic family idiocy and Niemann- 
Pick disease has been considered, it will be of value to complete the 
general picture of the diseases due to a disturbed lipoid metabolism by 
giving a brief outline of the other disturbances of lipoid metabolism so 
closely related to the two diseases considered previously. Jaffé** has 
given a complete and excellent presentation of the diseases of the 
reticuloendothelial system and the disturbances of lipoid metaboiism. 
In his outline 4 he gave the following four general groups with 
subdivisions : 

I. Cerebroside lipoidosis ; morbus Gaucher 


II. Phosphatide lipoidosis 
A. Niemann-Pick disease 
B. Amaurotic family idiocy 


III. Cholesterol lipoidosis 
A. Xanthomatosis 
B. Schiller-Christian disease 
IV. Undetermined forms of lipoidosis 
A. Lipoid cell hyperplasia of the spleen 
1. In cases with diabetes mellitus 
2. In cases without diabetes mellitus 
B. Lipoid cell hyperplasia of the lymph nodes 


In tables 2 and 3 the clinical and pathologic considerations of main 
significance have been arranged and summarized to afford a ready com- 
parison of the diseases caused by disturbances in the lipoid metabolism. 
The general outline suggested by Jaffé has béen followed in the prepa- 
ration of this tabulated presentation with the exception of the group of 
“undetermined forms of lipoidosis” (Jaffé’s group IV). The latter 
group does not lend itself to the tabulated columnar arrangement and 
therefore will be discussed separately. 


The “undetermined forms” of lipoidosis are represented by a group 
of cases in which the nature of the stored lipids has not been determined 
because of the lack of exact chemical investigation. Conclusions are 
based on the results of staining reactions which are actually inconclu- 
sive, since lipid mixtures are being dealt with and not the pure lipids 
themselves. The cases are quite different from each other, and even in a 
single case variations exist in the composition of the lipid mixture. In 


93. Jaffé, R. H., in Downey, H.: Handbook of Hematology, New York, Paul 
B. Hoeber, Inc., 1938, vol. 2, sect. 15: (a) Cerebroside Lipoidosis: Gaucher’s 
Disease, pp. 1122-1135; (b) Cholesterol Lipoidosis: Xanthomatosis, pp. 1148- 
1153; Schiiller-Christian’s Disease, pp. 1153-1163; (c) Undetermined Forms of 
Lipoidosis, p. 1163; (d) Contents: Section XV, pp. 975-976; (e) footnote 3; (f) 
footnote 91. 
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Age 
Disease Period 
Gauchers’ disease 
(1) Usual, Any 
or 
chronic, 
form 


(2) Infan- 
tile, or 
acute 
neuro- 
logie, 
form 
(Aballi 
and Kato 114) 


1 year 


Early 
infancy 


Niemann- 
Pick dis- 
ease 


Early 
infancy 


Infantile 
amaurotic 
family 
idiocy 
(Tay-Sachs 
disease) 


Hand- 
Schiiller- 
Christian- 
disease 


Early 
child- 
hood; 
pro- 
tracted 
form in 
middle 
life 


Xanthomatosis 


Sex 


Either 


Affects 
females 
more 
than 
males 


Affects 
males 
and 
females 
equally 


Affects 
males 
more 
than 
females 


(1) Idiopathie or primary 


(a) Xan- Older 
thoma 
palpebrarum 

(b) Xan- Child- 
thoma hood 
tuberosum and 
multiplex young 
oressen- adult 
tial Xan- life 
thomatosis 


(ec) Visceral 
xantho- 
matosis 

(2) Symptomatic 
or secondary 


Racial, 
Congenital Onset 
or of 
Familial Symp- 
Factors toms 


Early 
child- 
hood 


Congenital 
and 
familial 
tendencies 


From 
birth to 
6 mos. 
of age 
in two 
thirds 
of the 
cases 


Racial 
tendency; 
has a 
predilection 
for Jewish 
infants 


During 
first 

3 tod 
months 
of life 


Congenital 
familial 

and racial 
tendencies; 
predilection 
for Jewish 
race (50% 

of 42 cases, 
according to 
Atkinson) 


Congenital, At 4 to 
familial 6 mos. 
andracial of age 
factors 

present; 

affects Jew- 

ish infants 

almost 

exclusively; 

rarely affects 
non-Jews 


Familial 

and racial 
tendencies; 
has a higher 
incidence 
among Jews; 
hereditary 
or con- 
genital 
tendency 


Early 
ehild- 
hood 


Gradual 


Familialin Gradual 
a few cases; 
hereditary 

or congenital 
tendency 


a — 


Physical 
Retar- 
dation 


Course 
and 
Duration 


Very chronic 
course of 
many years’ 
duration 


Very acute 
course of 
less than 

1 year’s 
duration; 
fatal 
termination 


Acute course 
with dura- 
tion of a 
few months; 
fatal before 
end of the 
second year 
of life; 
Bloom re- 
ported im- 
provement 
following 
splenectomy, 
but death 6 
months later 
Acute course ++ 
with dura- __ Listlessness 
tion usually at onset; 
of 18 months +++ neuro- 
and only muscular 
rarely of 2 weakness; 
to4 years; patient can- 
fatal not hold up 
usually by head and 
end of second cannot sit 
year of life up straight; 
grasp is 
weak 


Physica! 
develop- 
ment re- 
tarded; 
motor 
distur- 
bances 
present 


Subacute or 
moderately 
chronic 
course, with 
death 
occurring 

2 to 4 years 
after onset 
as a result of 
intercurrent 
infections 


Chronic 


Chronie 


Symptoms 
A 


Neurologic 
and 
Mental 
Disorders 


Ocular 
Distur- 
bances 


Neurologic 
symptoms 
rare if 
onset occurs 
after 6 
months 

of age 


Neurologic + 
symptoms Strabismus 
prominent, 

++; nuchal 
rigidity, opis- 
thotonos, 
laryngeal 

spasm, diplegia, 
sensory loss, 
hypertonicity, 

and catatonia 


+ 
Loss of 
vision; 
nystagmus 
may be 
present 


+ 
Mental 
retarda- 
dation; 
psychié dis- 
turbances 
present 


++ 
Loss of 
vision with 
blindness 
resulting 
in all cases; 
nystagmus 
occurs in 
some cases 


7 
Apathy; 
explosive 
laughter; 
idiocy 
results 
eventually; 
+-+ epilep- 
tiform 
seizures or 
convulsions; 
decerebrate 
rigidity in 
some cases 


te 
Exophthal- 
mos 


ni 
Nutritional 
and 
Metabolic 
Disturbance 


+ 


Cachexia Rare o¢ 
currence 
(Poneher ¢ 


++ 
Infant is well 
nourished at 
first, then 
becomes mal- 
nourished 
as disease 
progresses; 
finally, marked 
emaciation 
occurs 
(toward 
the end) 


ale + fe 
Diabetes Defects, 
insipidus especially 
with its in the skull 
attendant 

train of 

symptoms 


[See “Org 


(a) In isolated cases of diabetes mellitus (xanthomata diabeticoru m), diseases of the liver with jaundice, chronic glomerular ne)! 


(b) Lipoidosis 
cutis et 
mucosae 


Familial 


t 
Latent 
diabetes 
mellitus 





a. Wilson, 1863, cited by Jaffé.°3> 
b. Sperry and Schick: Am. J. Dis. Child. 51 ¢ 1372-1384 (June) 1936. 
c. Wile and Duemling: Arch. Dermat. & Syph. 21 : 642-647 (April) 1930. 
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—— 


In Skil 


ywnist 


posed 


rts 


ine, SMO yt h, 
lvety 
pearance, 
th 


it masses 
ay be 
esent 
b skull 
id break 
wo 
brough 
skin 


epecially in 
per eyelids 








Physical Changes 
————— EE 


Spleno- 
megaly 


Hepato- 


megaly In Fundus Other 


+ 4 None 
Cirrhosis 
without 
ascites 
occurs 


Lympha- 
denopathy 
present 


Lympha- 
denopathy 
present 


Brownish 
red spot in 
macula may 
be present; 
pigmentation 
may be in 
macula; no 
atrophy of 
optic nerve 


++ No lymph- 

Cherry red adenop- 

spot present athy 

in almost 

all cases; 

macular 

changes, or 

“equivalents,” 

are present if 

cherry red spot 

is absent; 

atrophy of 

optic nerve 

may occur 

-- Patient 

may have 
soft xan- 
thomatous 
masses; 
masses 
often pal- 
pable and 
visible on 
head 


Masses in 


upper eyelids 


— - Painless 


Laboratory 
Data 
A - —~ Roentgen- 
ographic 
Changes 


Blood 
Count 


atic 
Blood 
Chemistry 


Leuko- + Bone 
penia; changes 
anemia; 


Usually 
normal; 
total lipids, 
ineluding thrombo- 
cholesterol, penia with 
are normal; tendency to 
cholesterol bleeding 
low with 

cachexia 


Hypercho- 
lesteremia 
(Hamper! !*1) 


Almost 
normal 
blood pic- long 
ture; mild bones 
secondary and 
anemia: spine 
vacuolated (Pon- 
agranulo- cher ®*) 
cytes may 

be seen on 

smear 


Changes 
in the 


Excess 
lipids in 
the blood; 
double 
refractive 
cholesterol 
ester crys- 
tals found 
in urinary 
sediment 


Normal Normal; at 
times a 
secondary 
anemia may 
be present 


Hyperglycemia; .. ooo 
diabetie sugar Defects in 
tolerance curves the skull 
obtained; total 

lipids and cho- 

lesterol range 

near the 

normal values; 

serum phos- 

phorus and 

calcium values 

are normal or 

low normal 


Hyperlipoi- 


periarticular demia, often 
nodules may combined with 


gradually 
develop; 


a decrease of 
sugar tolerance 


may involve (Wile and 


joints (cho- 
lesterol gout) 


tes involved,” last column of table 3] 


| Menstrual disorders and pregnancy 


Duemling) 


Hyper- 
choles- 
teremia 


Hyper- 
lipoidemia 
Hypercho- 
lesteremia, 
hyperli- 
poidemia 





i. Grenaud: Monde méd. 37 : 725-731 (Aug. 1) 1927. 
e, Hufschmitt and Nessmann: Ann. de dermat. et syph. 1: 462-475 (May) 1930. 
!. Urbach and Wiethe: Virchows Arch, f. path. Anat. 273 : 285-319, 1929. 
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Clinical Diagnostic Criteria 


Gaucher cells demonstrated in the 
spleen on puncture; histologic ex- 
amination reveals large pale cells 
(Gaucher cells) in the hemopoietic 
system, liver and spleen; in the 
advanced stages, hemochromatosis 
is present 


Acute, fatal course; clinical syn- 
drome of neurologic symptoms 
and signs in a young infant with 
hepatosplenomegaly; histologic 
examination shows Gaucher, or 
similar, cells 


Foam cells of Pick are found on 
smears of splenic pulp and of bone 
marrow obtained by puncture; 
foam cells found on histologic 
examination of biopsy specimen of 
lymph node; roentgenographic 
changes in long bones; excess 
blood lipids; vacuolated agranu- 
loeytes observed on blood smear 


Familial tendency; occurrence of 
blindness associated with idiocy in 
a Jewish infant, with or without 
decerebrate rigidity and epilepti- 
form seizures or convulsions; 
presence of cherry red spot or of 
macular “equivalents” on examina- 
tion of fundus 


Clinical triad: bone defects in the 
skull, exophthalmos and diabetes 
insipidus; roentgenogram of skull 
shows defects in the bone; glyco- 
suria; hyperglycemia with diabetic 
sugar tolerance curves 


Xanthomatous masses in skin, es- 
pecially of upper eyelids; formerly 
called xanthelasma by Wilson ® 
Hyperlipoidemia; appearance of 
masses due to cholesterol deposits 
in skin and occasionally in the ten- 
dons or in tissue around tendons 
and joints; familial in cases re- 
ported by Sperry and Schick,” Wile 
and Duemling,* Grenaud,’ and 
Hufsechmitt and Nessmann ¢ 
Visceral organs involved with or 
without skin involvement; xantho- 
matosis of internal organs 


Given by Jaffé,9*> p. 1148 
Latent diabetes; lipid deposits in 


tissues without marked intracel- 
lular storage, Urbach and Wiethe ¢ 
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general two types of “undetermined forms” of lipoidosis have been 
classified by Jaffé: (a) lipoid cell hyperplasia of the spleen and (dD) 
lipoid cell hyperplasia of the lymph nodes. 


TABLE 3.—Histologic Data for the Diseases Due to Disturbance of 


Lipoid Metabolism 








Disease 


Gaucher’s disease 
(1) Usual, or 
chronic, form 


(2) Infantile, or 
acute neuro- 
logic, form 
(Aballi and 
Kato 114) 

Niemann-Pick 
disease 


Infantile amaurotic 
family idiocy 
(Tay-Sachs disease) 


Hand-Schiiller- 
Christian disease 


Xanthomatosis 
(1) Idiopathic, or 
primary 
(a) Xanthoma 
palpebrum 


(b) Xanthoma 
tuberosum 
multiplex 
(essential 


Storage 
Substance * 


Cerebroside 


kerasin 


Cerebroside 
kerasin 


Phospholipid 
lecithin and 
sphingomyelin 


Phospholipid 


Cholesterol 
ester 


Cholesterol 


Cholesterol 


xanthomatosis) 


Visceral 
xantho- 
matosis 


(2) Symptomatic 
or secondary 


Cholesterol 


Cholesterol 


Storage 
Tissue * 


Reticuloendothelial 
cells; epithelial and 
connective tissue 
cells (histiocytes) 
Reticuloendothelial 
cells; connective 
tissue cells 
(histiocytes) 


Reticuloendothelial 
cells and all body 
tissues; epithelial 
and connective 
tissue cells 


Reticuloendothelial 
cells; glia and 
ganglion cells 


Reticuloendothelial 
cells; epithelial and 
connective tissue 
cells (histiocytes) 


Reticuloendothelial 
cells; epithelial and 


connective tissue cells 


Reticuloendothelial 
cells; epithelial and 
connective tissue 
cells 


Epithelial and con- 
nective tissue cells; 
reticuloendothelial 
cells 


Epithelial and con- 
nective tissue cells; 
reticuloendothelial 
cells 


Organ Sites Involved 


Liver; spleen; bone marrow; skin 


Liver; spleen; bone marrow; brain 
(degenerative changes in the pyra- 
midal ganglion cells of the cerebral 
cortex) 


Entire body ineluding all of the 
viscera—spleen, liver, pancreas, 
adrenal, heart muscle, vascular 
epithelium, all epithelial cells. even 
cartilage cells, glia and ganglion 
cells; the central nervous system is 
involved in only a few cases 


Central nervous system 


Xanthomatous tumor masses in 
dura mater, bone marrow, femur 
and skull; total lipids in these 
masses comprise 6.5 to 10.4 per cent 
with cholesterol from 25 to 53 per 
cent of the lipids 


Skin, especially of upper eyelids 


Skin (generalized), occasionally 
associated with cholesterol deposits 
in tendons, tendon sheaths, peri- 
tendinous and periarticular tissue— 
even in joints 


Mucosa; upper respiratory tract; 
skin; bile ducts; duodenum; cap- 
sule of spleen and liver; paren- 
chyma of spleen, liver and kidney; 
intima of large arteries; heart 
valves; pericardium; dura mater; 
brain; lymph nodes; prostate; 
bone marrow 


Visecera: lipid deposits in crevices 
of tissues 





* Data are adapted from those of Kato: Storage Diseases, in Brennemann, J.: Practice 
or Pediatrics, Hagerstown, Md., W. F. Prior Company, Inc., 1937, vol. 3, chap. 24, p. 2. 


The “undetermined forms” of lipoid cell hyperplasia of the spleen 
are represented by a series of cases which may be divided into two sub- 
groups: (1) cases in which diabetes mellitus was present (Warren *; 


94. Warren, S.: 


Febiger, 1930. 


The Pathology of Diabetes Mellitus, Philadelphia, Lea & 
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Schultze ®°; Lutz ®*; Marchand ®*; Williams and Dresbach **; Schén- 
dorff °°; Warren and Root °° [cases of children]; Oppenheimer and 
Fishberg **' [cases of children] ; Smith *®*; Coats *°*), and (2) cases 
in which diabetes mellitus was not present (Dyke *°*; Wille-Baum- 
kauff *°° ; Sapegno ?°*; Babes, Aurel and Babes 17; Fahr and Stamm ?°S; 
Fahr *°*), 

The second type of the “undetermined forms” of lipoidosis, that of 
lipoid cell hyperplasia of the lymph nodes, is of infrequent occurrence. 
In the few instances recorded, the lipoid cell hyperplasia had affected 
chiefly the lymph nodes while the other blood-forming organs either 
showed much less marked change or were free from fat-storing cells 
(Freifeld 14°; Lauritzen '**; Erber **; Klostermeyer ***). 

95. Schultze, W. H.: Ueber grosszellige Hyperplasie der Milz bei Lipoidaemie 
(Lipoidzellenhyperplasie), Verhandl. d. deutsch. path. Gesellsch. 15:47-50, 1912. 

96. Lutz, W.: Ueber grosszellige Hyperplasie der Milzpulpa bei diabetischer 
Lipamie, Beitr. z. path. Anat. u. z. allg. Path. 58:273-284, 1914. 

97. Marchand, F.: Ueber einen Fall von Lipaemie mit Coma diabeticum, 
Miinchen. med. Wchnschr. 62:19, 1915. 

98. Williams, J. R., and Dresbach, M.: A Fatal Case of Diabetes Mellitus 
Associated with Large Cell Hyperplasia, Am. J. M. Sc. 153:65-78 (Jan.) 1917. 

99. Schondorff, W.: Ueber die Lipoidzellige Hyperplasie der Milz bei dia- 
betischer Lipamie, Virchows Arch. f. path. Anat. 258:246-267, 1925. 

100. Warren, S., and Root, H. F.: Lipoid Containing Cells in the Spleen in 
Diabetes with Lipemia, Am. J. Path. 2:69-80, 1926. 

101. Oppenheimer, B. S., and Fishberg, A, M.: Lipemia and the Reticulo- 
Endothelial Apparatus, Arch. Int. Med. 36:667-681 (Nov.) 1925. 

102 Smith, M. G.: Hyperplasia of Lipoid-Holding Cells in Diabetes with 
Lipemia, Bull. Johns Hopkins Hosp. 36:203-211 (March) 1925. 

103. Coats, J.: On Two Cases of Diabetes Associated with Lipemia, Glasgow 
M. J. 32:95-101, 1889. 

104. Dyke, S. C.: Hypercholesterolaemic Splenomegaly, J. Path. & Bact. 31: 
173-184 (April) 1928. 

105. Wille-Baumkauff, H.: Ueber Lipoidzellenhyperplasie der Milz, Frankfurt. 
Ztschr. f. Path. 41:14-25, 1931. 

106. Sapegno, M.: Contributo allo studio delle mallattie sistematiche degli 
organi ematopoietici Sperimentale 67 (supp. ) :19-24, 1913. 

107. Babes, V.; Aurel, and Babes, A.: Un cas de maladie de Gaucher avec 
grandes cellules éosinophiles, Compt. rend. Soc. de biol. 75:575-578, 1913. 

108. Fahr, T., and Stamm, C.: Zur Frage sogenannten Lipoidzellenhyperplasie, 
Klin. Wehnschr. 3:1206-1208 (July 1) 1924. 

109. Fahr, T.: Zur Frage des Zusammenhanges zwischen Stoffwechselstérungen 
und morphologischen Veranderungen im reticulo-endothelialen System, Klin. 
Wehnschr. 7:1787-1791 (Sept. 16) 1928. 

110. Freifeld, H.: Lipoidzellige Hyperplasie bei Lymphogranulomatose, Virchows 
Arch. f. path. Anat. 277:595-604, 1930. 


(Footnotes continued on next page) 
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The infantile form of Gaucher’s disease referred to in table 2 merits 
special mention. This syndrome affects only very young infants and 
has a predilection for those of Jewish descent. It is characterized by 
neurologic manifestations of so marked a degree that it has been termed 
the “neurologic form” of infantile Gaucher’s disease. Aballi and Kato '* 
collected 17 cases from the literature and added 1 of their own (Rusca,"'® 
1920; Kraus,** 1920; Kohn,"!7 1921; Nauwerck,'!® 1922; Reber,’!® 1924 
[2 cases]; Oberling and Woringer,’?° 1927 [3 cases]; Hamperl,**’ 
1929; Hoffman and Makler,’?* 1929; Stransky,’** 1930; Moncrieff,’** 
1930; Meyer,’”> 1932 and 1934 [2 cases], and Winter,” 1932). One 
of the cases in this group had originally been reported by Winter as an 
instance of Niemann-Pick disease, but Aballi and Kato, on reviewing 


111. Lauritzen, K.: Fall einer systemartigen Reticulumzellhyperplasie im 
lymphatischen Apparat nebst Fett- und Kalkstoffwechselst6érung bei chronischer 
Nephritis, Virchows Arch. f. path. Anat. 279:603-617, 1930. 

112. Erber, L. J.: Ueber sogenannte Retikulose mit Fettspeicherung, Virchows 
Arch. f. path. Anat. 282:621-629, 1931. 

113. Klostermeyer, W.: Ueber eine sogenannte aleukamische Reticulose mit 
besonderer Beteiligung des Magen-Darmkanales, Beitr. z. path. Anat. u. z. allg. 
Path. 93:1-10, 1934. 

114. Aballi, A. J., and Kato, K.: Gaucher’s Disease in Early Infancy: Review 
of Literature and Report of Case with Neurological Symptoms, J. Pediat. 13:364- 
380 (Sept.) 1938. 

115. Rusca, C. L.: Sul morbo di Gaucher, Atti d. Soc. lomb. di sc. med. e biol. 
9: 354-358, 1920. 

116. Kraus, E. J.: Zur Kenntnis der Splenomegalie Gaucher, insbesondere der 
Histogenese der grosszelligen Weicherung, Ztschr. f. ang. Anat. 7:186-234, 1920. 

117. Kohn, cited by Oberling and Woringer.!2° 

118. Nauwerck, cited by Pick.44@ 

119. Reber, M.: Zur Splenomegalie Gaucher im Sauglingsalter, Jahrb. f. 
Kinderh. 55:277-289, 1924. 

120. Oberling, C., and Woringer, P.: La maladie de Gaucher chez le nourrisson, 
Rev. frang. de pédiat. 3:475-532 (Aug.) 1927. 

121. Hamperl, H.: Ueber die pathologisch-anatomischen Veranderungen bei 
Morbus Gaucher im Sauglingsalter, Virchows Arch. f. path. Anat. 271:147-163, 
1929. 

122. Hoffman, S. J., and Makler, M. I.: Gaucher’s Disease: Review of Lit- 
erature and Report of Case Diagnosed from Section of Inguinal Lymph Gland, 
Am. J. Dis. Child. 38:775-793 (Oct.) 1929. 

123. Stransky, E.: Ueber grosszellige Splenohepatomegalie, Jahrb. f. Kinderh. 
126:204-210 (Jan.) 1930. 

124. Moncrieff, A.: Infantile Type of Gaucher’s Disease, Arch. Dis. Childhood 
§:265-270 (Aug.) 1930. 

125. Meyer, R.: (a) Syndrome neurologique et diagnostic clinique de la maladie 
de Gaucher du nourrisson, Rev. franc. de pédiat. 8:559-598, 1932; (b) Nouveau cas 
de syndrome pseudo-bulbaire du nourrisson (maladie de Gaucher du nourrisson), 
Rev. neurol. 2:612-617 (Nov.) 1934. 
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the case, considered Winter’s diagnosis erroneous and expressed the 
belief that it more properly belonged to the group of infantile Gaucher’s 
disease. Two additional cases may be added to this series: those of 
Kritsch and Paschin *** (1923) and Frick and Friedrich '** (1930). 


SUMMARY AND CONCLUSIONS 

The types of amaurotic family idiocy are discussed and divided 
into four groups. 

The infantile form of amaurotic family idiocy (Tay-Sachs disease) 
and of Niemann-Pick disease are considered in detail as two types of 
syndromes resulting from disturbances of lipoid metabolism. ‘Their 
possible relation is discussed. 

One must conclude that there exists an interesting interrelation 
between Tay-Sachs disease and Niemann-Pick disease although the 
two syndromes are not identical. 

To avoid confusion it is suggested that the term Tay-Sachs disease 
be reserved for cases in which only the central nervous system is involved 
and that the term Niemann-Pick disease be applied to the cases in which 
there is visceral involvement, regardless of whether changes in the fundus 
are present or not. The term “combined form” is a confusing misnomer 
and should not be used. 

Two cases of infantile amaurotic family idiocy are reported. The 
observations at necropsy and the results of histologic examination are 
given in detail. No evidence was found in either case of involvement 
of the viscera or of any mesodermal element such as would be expected 
in Niemann-Pick disease or in the so-called “combined form.” 

The main diseases resulting from disturbance of lipoid metabolism 
are outlined (amaurotic family idiocy, Niemann-Pick disease, Gaucher’s 
disease, Schtiller-Christian disease, xanthomatosis and other forms of 
lipoidosis). The points of interest and of main significance are pre- 
sented for comparison in tabular form. 


1085 Park Avenue. 


35 East Sixty-First Street. 


126. Kritsch and Paschin: Splenomegaly, Type Gaucher, First Meeting of All 
Russian Pathologists, Moscow, 1923; cited by Jaffé,®@ p. 1135. 
127. Frick, P., and Friedrich, C.: Morbus Gaucher im friihen Kindesalter, Arch. 


f. Kinderh. 90:1-10 (March 28) 1930. 





News and Comment 


GENERAL NEWS 


Maternal and Child Health Specialists Needed by the Children’s Bureau. 
—Employment registers are to be established by the Civil Service Commission 
to fill positions for maternal and child health specialists in the Children’s Bureau 
of the Department of Labor. Vacancies in similar positions in state agencies 
cooperating with the Children’s Bureau may also be filled from these registers 
at the request of the states concerned. The examination announcement just issued 
by the Civil Service Commission to recruit persons for these positions allows the 
filing of applications until Nov. 15, 1941. 

There are three options in which persons may qualify, namely, pediatrics, 
obstetrics and orthopedics. For each of these options employment lists will be 
established for administrative, research and clinical positions. The duties of the 
administrative positions include giving consultations and advisory service to state 
and other government agencies carrying out maternal and child health programs. 
The research positions involve the planning or directing of studies in such fields 
as infant and maternal mortality and child growth in relation to social, economic 
and other factors. Persons appointed to clinical positions will do clinical work 
in one of the options. 

A written test will not be given. Competitors will be rated on their education, 
experience and corroborative evidence. Applicants must have graduated from a 
medical school of recognized standing with the degree of Doctor of Medicine and 
must have served a one year internship. In addition, they must have had full 
time postinternship clinical training, as well as other appropriate experience in 
the option selected and in the type of work in which they seek appointment. 

Doctors of Medicine who are interested in this opportunity for government 
employment are urged to seek further information about these positions, which 
pay from $3,200 to $5,600 a year. Further information and application forms may 
be obtained from the Commission’s representative at any first or second class post 
office or from the central office in Washington, D. C. 





Abstracts from Current Literature 


Prematurity and Congenital Deformities 


K.rppeLt-Fe1L SynpromMe. H. G. HaAptey, Virginia M. Monthly 67:421 (July) 
1940. 


According to Hadley, the symptom complex of short neck, growth of the 
hair low down on the neck and limitation of head movements, which now bears 
the name of the Klippel-Feil syndrome, is found with congenital anomalies of the 
cervical portion of the spine. He presents 3 cases. The first patient, a man aged 
48, was operated on at the age of 20, under a mistaken diagnosis of congenital 
torticollis. The deformity persisted. There were a marked cervicodorsal lateral 
curvature to the right and limitation of the head movements in all directions. 
Roentgen examination showed fusion of the second and third cervical vertebrae 
and incomplete development of the left half of the sixth, forming a wedge-shaped 
vertebra. There was an upright cervical rib. The second patient, a woman aged 
37, was noted to have an abnormally short neck, with a low margin of the hair. 
She had considerable lack of motion of the neck, with the head tilted to the right. 
Roentgen examination showed that the first and second, as well as the fifth and 
sixth, cervical vertebrae were fused. There was also spina bifida occulta of the 
sixth and seventh cervical and first four thoracic vertebrae. The third patient, a 
woman aged 44, complained of pain in the left shoulder, which was higher and 
closer to the vertebrae than the right. There was marked limitation of movement 
of the left shoulder. Roentgen examination showed a typical Sprengel deformity, 
with articulation of the left scapula to the first, second and third thoracic vertebrae. 
Spina bifida occulta of the first, second and third thoracic vertebrae and scoliosis, 
with the convexity to the left, were present. 

The typical Klippel-Feil syndrome is due to a numerical reduction of the 
cervical vertebrae. With this may be associated spina bifida anterior, which causes 
usually a cervical dorsal curve with the convexity generally to the left and with 
a sharp inflection at the summit. Spina bifida posterior usually causes abnormality 
of the neck, with inclination of the head to the side and elevation of the correspond- 
ing shoulder. An atloido-occipital fusion often presents a form resembling spas- 
modic torticollis if the disturbance is asymmetric, or Pott’s disease if it is symmetric. 
In the clinical study the shortness of the neck bears a relation to the gravity of the 
malformation, and the head in severe deformities appears to repose directly on 
the trunk. A round back may be present, owing to the absence or alteration of 
the normal cervical curve. Accessory signs are scoliosis, disproportion of the 
length of the arms and of the trunk and low placement of the ears; there is 
ascension of the skeleton in relation to the skin. Elevation of the scapula is a 
striking accompaniment. J. A. M. A. 


A MEGALIFORM FAMILIAL SYNDROME. L. CAzAc AVERBUCH and B. Mayer, Bull. 
Soc. de pédiat. de Iasi 6:93 (Oct.-Dec.) 1935. 


A 14 year old boy suffered from pain in his knee and calves. He also had 
some tremor and was unable to use the tools of his profession (he was a carpenter’s 
apprentice). He perspired a great deal. Examination showed a prominent chin, 
a wide arm span and large feet. The bones of the skull were rather large and 
heavy, and the sella turcica was a little enlarged. The father and 6 brothers had 
unusually large feet also. It was thought that there was probably a temporary 
oversecretion of the eosinophilic cells of the anterior lobe of the hypophysis and 
also some hyperthyroidism, probably secondary to the pituitary disturbance. 


LestiE, Evanston, III. 
845 
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Acute Contagious Diseases 


ENCEPHALITIS COMPLICATING MEASLES. J. C. GEIGER and Emmett E. SApPPINGTON, 

Arch. Pediat. 57:313 (May) 1940. 

In 13 of the 17,528 cases of measles which were reported during two epidemics 
in San Francisco encephalitis occurred. Five of the patients died, 4 were improved 
and 4 were reported as cured. 

The onset was characterized by the abrupt onset of fever a few days after the 
appearance of the rash. The signs and symptoms included headache, convulsions, 
irritability, nuchal rigidity, rapidity of the pulse and cyanosis. The laboratory data 
included moderate leukocytosis, elevated spinal fluid pressure and increased protein 
content and a slightly increased cell count, consisting mainly of mononuclears, of 
the spinal fluid. Orr, Buffalo. 


PATHOLOGY OF POLIOMYELITIS IN THE COTTON RAT AND WHITE Mouse. R. D. 
Littig and C. ARMSTRONG, Pub. Health Rep. 55:718, 1940. 


Intracerebral inoculation with the Lansing strain of poliomyelitis virus produces 
in cotton rats (Sigmodon hispidus hispidus) and white mice (Mus musculus) an 
inflammatory process characterized by necrosis of nerve cells, polymorphonuclear 
leukocyte exudation and invasion of necrotic cells, neuronophagia by macrophages, 
diffuse and focal cellular gliosis, vascular endotheliosis and lymphocyte infiltration 
of vessel sheaths. In the brain the dorsal portion of the pons shows the greatest 
involvement, then the medulla, midbrain, thalamus and cerebellar roof nuclei. The 
cerebral cortex in both species shows relatively little involvement, most in the 
hippocampus. The corpora striata and the cerebellar cortex show the least involve- 
ment. Even with inoculation into the thalamomesencephalic region, the earliest 
observed lesions are in the spinal cord, in both species. 

The process in both species is considered closely similar to poliomyelitis in man 
and monkeys. In general, the amount of lymphocyte infiltration of vessel sheaths 
is less in cotton rats than in mice, monkeys or man. 

[Peers (Pub. Health Rep. 55:726, 1940) found that neither the initial transfer 
nor the subsequent passage through 33 cotton rats visibly modified the effects of 
this strain of poliomyelitis virus in monkeys. | 

From AutHors’ SUMMARY. [ArcH. Patu.] 


TREATMENT OF CEREBROSPINAL FEVER WITH SULPHAPYRIDINE. J. H. JORDAN, 
J. H. BraKetock, W. R. Jounston, Brit. M. J. 1:1005 (June 22) 1940. 

The article is well summed up in the conclusion and summary, which follow: 

Conclusions: “Sulphapyridine [2-(paraaminobenzenesulfonamido) -pyridine | 
appears to be a drug of exceptional therapeutic value in the treatment of cerebro- 
spinal fever. 

“The value of the drug is probably greatest when combined with serum or 
antitoxin therapy. 

“The number of cases treated was too small for dogmatic statistical deduction, 
but results indicate that subsequent epidemics should be treated with sulphapyridine 
in combination with either serum or antitoxin for further trial. 

“Dosage with sulphapyridine may be increased with impunity in subsequent 
trials and with the likelihood of improving results still further.” 

. Summary: “One hundred and sixty cases of cerebrospinal fever were treated 
in four groups: serum (50 cases), sulphapyridine (50 cases), sulphapyridine plus 
serum (30 cases), sulphapyrine plus antitoxin (30 cases). 

“Satisfactory results were obtained, fatality rates for the groups being 38, 32, 
26.6 and 20 per cent, respectively. 

“The recovery rate was accelerated in the groups where sulphapyridine was 
employed. 





ABSTRACTS FROM CURRENT LITERATURE 847 


“Blood cultures were performed in 126 cases only; positive cultures were 
obtained in 100 cases, twenty-one of which ended fatally. 

“Concentration of sulphapyridine in the cerebrospinal fluid was estimated, but 
the concentration appeared to have little if any relation to the dosage. 

“No toxic reactions were experienced in any of the cases treated with sulph- 


ete 
apyridine. Royster, University, Va. 


RoOENTGEN Ray THERAPY IN HEINE-MEDIN DISEASE. KARL GEFFERTH, Arch. f. 
Kinderh. 116:225 (April 28) 1939. 


In 27 cases of poliomyelitis roentgen therapy was used. In the early stages 
10 to 15 per cent and in the later stages 20 per cent of the unit skin dose was 
given. Usually a total of three treatments was prescribed, and they were given 
once a week. Although the use of roentgen therapy in this disease has been 
severely criticized by other authors, favorable results were obtained, especially 
when the treatment was given during the first week after the paralytic symptoms 
developed. In 1 case surprising improvement was seen although the treatment 
was begun after six weeks. 


No deleterious effects of the therapy were observed. Aron, Chicago 


SERUM THERAPY OF EPIDEMIC CEREBROSPINAL MENINGITIS: EXPERIENCE WITH 
A SERUM PREPARED FROM LOCALLY ISOLATED MENINGOCoccI. B. VASILE, 


Arch. f. Kinderh. 116:264 (April 28) 1939. 


The treatment of cerebrospinal meningitis with commercial antimeningococcus 
serums gives poor results. The mortality was 70 to 80 per cent in the cases in 
which this treatment was used at the Children’s Hospital in Palermo, Italy, from 
1919 to 1930. The ineffectiveness of the usual treatment is explained by the fact 
that the meningococci in different epidemics and at different places are of different 
types. Commercial serum therefore does not always agglutinate the meningococci 
present in an individual case. 

In order to obtain more favorable results, a special serum was prepared from 
the meningococci isolated at the site of the epidemic. When this serum was used 
a reduction in mortality to as low as 38.9 per cent was achieved. 

Aron, Chicago. 


POSTDIPHTHERITIC STENOSIS OF THE EsopHacus. A. FrROoNIME, Beitr. z. klin. 
Chir. 168:604, 1938. 


Less than a dozen cases of this condition have been reported in the literature in 
the last one hundred years. In the majority of the cases in which such complica- 
tions occur the patient dies because of the severity of the infection. 

The case reported is that of a 22 year old patient who contracted diphtheria 
at 6 years and again at 20 years of age. There was gradually increasing difficulty 
in swallowing. Interesting roentgenograms taken before and after operation are 


presented. Rustin, Boston. 


Chronic Infectious Diseases 


DIAGNOSIS AND TREATMENT OF SYPHILIS IN INFANCY AND THE TEEN AGe. F. E. 

SENEAR, Illinois M. J. 78:448 (Nov.) 1949. 

Senear points out that the picture of prenatal syphilis has become more uniform 
and that fewer symptoms are now present. The symptoms seldom occur during 
the first month of life. The usual manifestations in infancy are restlessness, 
rhinitis, enlargement of the spleen and lesions of the skin and the long bones. 
Serologic reactions are unreliable during the first two to four months of life, as 
are those of the cord blood. Roentgenograms and examinations of the spinal fluid 
may prove of value. 

The question of whether all children of syphilitic mothers should be given anti- 
syphilitic treatment is controversial. Infants born of a syphilitic mother should 
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have periodic clinical and serologic examinations during the first six to twelve 
months of life. 

The manifestations of syphilis which appear during infancy disappear spon- 
taneously or as a result of treatment, and then a latent period usually ensues. 
Further manifestations may develop at any time, but they occur preponderantly 
at the ages of 4 to 8 years and near puberty. 

Treatment should be carried out with a combination of an arsenical compound 
(such as sulfarsphenamine) and a heavy metal (a mercury salt or, preferably, bis- 
muth subsalicylate). Acetarsone has not yet been widely accepted. When treat- 
ment is started after infancy, there is but little possibility of obtaining a reversal of 
the serologic reaction. 

The more severe the symptoms and the earlier they appear the worse the 
prognosis. The response to treatment is proportional to the age at which it is 


begun and its amount. Barpour. Peoria. Ill 
J : , ill. 


A SuRVEY OF PRENATAL SYPHILIS IN A HOSPITAL FOR SICK CHILDREN. WILLIE 
Mae CLiFTon and Mary O. Hernz, J. A. M. A. 114:1731 (May 4) 1940. 


In routine blood tests for syphilis by three technics 27 patients with the disease 
were found among 5,625 admitted to the hospital, an incidence of 0.48 per cent. 
All but 188 of the patients were white. In 82 cases there was a false positive 
reaction, which was usually associated with an infection. No false positive reac- 
tions occurred among the patients with tuberculosis. The Kahn test proved most 
sensitive and the Wassermann reaction most reliable. 

HEERSMA, Kalamazoo, Mich. 


VACCINATION witH BCG By SCARIFICATION. B. WEILL-HALLE, Paris méd. 2:298 
(Dec. 2-9) 1939, 


The method of scarification used is that described by Rosenthal, in which a 
drop of a suspension of BCG is placed on the skin and 30 small punctures made 
into the skin through the drop. Experimental work showed that vaccinated guinea 
pigs had a much better resistance to virulent tubercle bacilli than the controls, 
and infants so vaccinated had positive reactions to tests with tuberculin after one 
month and again after one year. The author recommends the method as simple 


and effective. Leste, Evanston, III. 


CoNGENITAL NopULAR SYPHILIS OF THE LuNnc. M. Raso, Pediatria 47:1005 
(Dec.) 1939. 

The pathologic and histologic observations in the case of a newborn infant 
with congenital nodular syphilis of the lung are presented. Autopsy was per- 
formed ten hours after death. The gross pathologic changes in the lungs were 
of importance. Section of the right lung revealed three nodules the size of a 
cherry pit, one of which contained a greenish yellow exudate in its center. The 
left lung had one nodule which was firm and resembled the nodules in the right 
lung. The hilar glands were not enlarged. Spirochetes were found in the nodules 
on microscopic examination. From the character of the lesions the author con- 
cludes that they were not true gummas but more closely resembled abscesses. 
The characteristics of nodular syphilis of the fetus, of the newborn child and of 


the adult are reviewed. Martoccio, Utica, N. Y. 


VALUE OF THE TUBERCULIN Test. ANGEL INvALDI, An. Hosp. de Nifios e Inst. 
de puericultura, 1938, p. 61. 
All authors agree that the first important indisputable sign of tuberculosis is 
the appearance of the positive reaction to the tuberculin test. The diagnosis of 
tuberculosis should be based above everything else on the reaction to this test, 
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and it should be used systematically with all young children. Statistics are pre- 
sented to show that the popular estimate of the proportion of positive reactors 
among adults is far too high. Tuberculin tests must be done with technical exact- 


ness to be of real value. Dwyer, Kansas City, Mo 
-R, sas y, Mo. 


BCG AND THE WorK OF CALMETTE IN THE FIGHT AGAINST TUBERCULOSIS. 
Enrique F. Scrrmacriio, An. Hosp. de Nifios e Inst. de Puericultura, 1938, 
p. 69. 


The preparation of BCG is described. At normal temperature it loses its 
efficacy and its use after ten days is not advisable. The catastrophe of Lubeck, 
which cost the lives of many children, was the result of contamination and not 
due to the Calmette-Guérin bacillus. This vaccine is widely used in France 
with newborn infants, even those of healthy parents, and to revaccinate students 
and conscripts. Young calves are also given such protection. A study was made 
by the Pasteur Institute in forty-two countries, involving 443,656 infants; the 
mortality among those under 1 year of age who had been vaccinated was 7.9 per 
cent and among the nonvaccinated 15.3 per cent. Detailed instructions for the 
use of this vaccine are given. Iniants are vaccinated by the subcutaneous injection 
of 0.2 mg. or the intradermal administration of 0.15 mg. It is given orally only 
when parents object to injections. Dwyer, Kansas City, Mo. 


INFLUENCE OF VITAMIN D ON THE CouRSE OF ALLERGY. J. v. LuKAcs and D. v. 
Moritz, Arch. f. Kinderh. 119:124 (April 5) 1940. 


The tuberculin reaction of 25 children with different types of intrapulmonary 
and extrapulmonary tuberculosis was tested. After the degree of allergy was 
ascertained each day for ten days the children were given orally 12,000 inter- 
national units of vitamin D in the form of irradiated ergosterol. After completion 
oi this treatment the tuberculin tests were repeated. When concentrated tuberculin 
solutions were applied there was a decrease in the reactions in 88 per cent of the 
cases; with diluted tuberculin solutions, however, a stronger reaction was obtained 
after the treatment with vitamin D. 

The authors consider the decrease in the allergic reaction a sign of doubtful 
value; they do not recommend the treatment of tuberculosis with large doses 
of irradiated ergosterol. Aron, Chicago. 


TusBercuLous ALLERGY. K. Preisicu, Orvosi hetil. 84:162 (March 30) 1940. 


When tubercle bacilli settle in the organism, there develops around them a 
conglomerate of cells, the tuberculum. If tuberculin is produced in the tuberculum 
and reaches the circulation, the reticuloendothelial cells produce an “apotuberculin,” 
which acts like an antigen and provokes the production of antibodies. The anti- 
bodies neutralize the poison, and thus the infection is present in most cases without 
any pathologic symptoms. Illness occurs under two circumstances: (1) if the 
infection is so massive that the equipment of the organism is not enough to handle 
it and (2) if the efficacy of the reticuloendothelial system is diminished. Preisich 
was the first to state, in 1907, that during measles and other infectious diseases 
the reaction to tuberculin is negative. Today it is known that the cause of this 
negative reaction is the transitory blockade of the reticuloendothelial system during 


such diseases. G6értcHe, Budapest, Hungary. 


Tue Use or MiIco-SEDIMENTATION TESTS IN TUBERCULOUS CHILDREN. C. Y. 

Wanc, Chinese M. J. 58:193 (Aug.) 1940. 

It is of interest that the author reports the results of sedimentation tests done 
in the cases of 26 children with tuberculous meningitis. The rate is usually 
retarded, and such retardation may be regarded as a confirmatory sign of tuber- 
culous meningitis. 
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The test is highly useful in cases of pulmonary tuberculosis, since the rate is 
seldom normal when the disease is active and seldom increased when the disease 
is inactive. 

The rate is variable in cases of peritoneal, osseous or pleural tuberculosis. 

NerF, Kansas City, Mo. 


VALUE OF TUBERCULIN TESTS IN THE DETECTION OF SOURCES OF TUBERCULOUS 
InFEcTIONS. T. ExLiicA, Nord. med. 2:1093 (April 15) 1939. 


The author mentions that only human tubercle bacilli were found in the cases 
of 140 persons with tuberculosis, 58 of whom were children, in Finland. Only 
0.1 per cent of Finnish cattle react to tuberculin, and the tuberculous infection of 
the cattle is very often contracted from human sources. Cutaneous tests with 
tuberculin carried out on 6,677 school children showed that at 7 years of age 
16.2 per cent are positive reactors and at 12 to 13 years of age 41.4 per cent. 
It was often possible to detect a person with a fresh, hitherto unknown infection 
with tuberculosis in the environment of those children whose reaction to tuberculin 
had changed from negative to positive. Of 156 persons with such new infections 
discovered during one year of investigation, the source of infection could be 
demonstrated for 37 per cent, most of whom were in the younger age groups. 


WaALLGREN, Goteborg, Sweden. 


CoMPARISON OF PirQUET AND MaAntoux Tests. J. Hotm and H. J. Usrvepr, 
Nord. med. 3:2673 (Sept. 2) 1939. 

In Norway several investigators have found that the reaction to the cutaneous 
test with tuberculin is positive for 90 to 95 per cent of the subjects who react 
positively to a Mantoux test (with 1 mg. of old tuberculin). In Denmark the 
proportion was found to be only 50 to 70 per cent. In order to find out whethe1 
this discrepancy was due to difference in the technic of giving the tests or reading 
the reactions, simultaneous, comparative investigations were carried out in Copen- 
hagen by a Norwegian and a Danish physician. A total of 258 school children 
and 72 adults were tested. Very little difference was found between the results 
of the two investigations. To a single cutaneous test 71 per cent of the school 
children and 73 per cent of the adults who had positive Mantoux reactions reacted 
positively. For two consecutive cutaneous tests the figures were 84 and 86 per 
cent respectively. The authors believe that the discrepancy in the results of com- 
parative studies on tuberculin tests which have been carried out in different 
countries is due to a real difference in sensitivity to tuberculin, which depends 
perhaps on a difference in the number of superinfections. 


WaALLGREN, Goteborg, Sweden. 
’ 


A CASE oF CONGENITAL TUBERCULOSIS. ALLAN Beskow, Nord. med. 4:3527 

(Dec. 2) 1939. 

From the Scandinavian countries 7 cases of congenital tuberculosis have been 
reported, and the author adds another. The mother of the infant fell ill with 
erythema nodosum at the beginning of her pregnancy. Two months later pleurisy 
developed, from which she recovered after several weeks. At the end of her preg- 
nancy she became ill, with high fever, and her general condition went rapidly 
downhill. She was delivered at full term of a girl weighing 3,320 Gm., who 
apparently was healthy. The mother died eight days later. At the postmortem 
examination bilateral tuberculous salpingo-oophoritis, tuberculous peritonitis and 
septic endometritis were found. The lungs were free from tuberculosis. The 
placenta was not examined. The infant was twice nursed by her mother and then 
separated from her. Ten days later fever began, and the child died on the eighteenth 
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day from miliary tuberculosis secondary to a primary focus in the intestinal tract 
with caseation of the mesenteric lymph nodes. The glands of the hilus were of 
normal size but caseous. The liver and spleen showed no changes. 


WaALLGREN, Goteborg, Sweden. 


TuBERCULOUS Toxic MENINGITIS. Nits Linpguist, Nord. med. 4:3557 (Dec.) 
1939, 

A girl aged 2% years who had fresh primary tuberculosis showed symptoms 
and signs of acute meningitis, including fever. The spinal fluid was under 
increased pressure (240 mm. of water); the cell content was 88 per cubic milli- 
meter; the globulin content was increased, and there was a distinct web coagulum 
but no bacilli; results of guinea pig inoculation were negative. A fortnight later 
the clinical symptoms had diminished, the cell content of the spinal fluid was only 
6 per cubic millimeter and the globulin content was normal. The patient was 


discharged healthy. WALLGREN, Goteborg, Sweden. 


30VINE TUBERCLE BACILLI AS A CAUSE OF TUBERCULOSIS IN MAN. J. PIK- 

KARAINEN, Nord. med. (Duodecim) 1:224 (Jan. 28) 1939. 

In Finland only 0.1 per cent of the cattle are infected with tuberculosis. Pik- 
karainen typed the bacilli (by the Jensen culture method) in material obtained 
from 140 human subjects, 58 of whom were children, who had various forms of 
tuberculosis. Included were 11 patients with meningitis, 12 with lymphoma of 
the neck, 15 with urogenital tuberculosis and 1 with abdominal tuberculosis; the 
rest had tuberculosis of the bones and joints, the lungs or the hilar glands. No 
bacilli of the bovine type were found in material obtained from the children. 


WALLGREN, Goteborg, Sweden. 


VITAMIN C AND TupercuLosis. B. GrotH-PETERSEN and E. GrotH-PETERSEN, 
Nord. med. (Hospitalstid.) 2:1565 (May 27) 1939. 


3y means of the titrimetric method of Lund and Lieck, the ascorbic acid con- 
tent of the blood of tuberculous subjects was determined. It was found that 
patients with pulmonary tuberculosis generally required a greater intake of ascorbic 
acid than healthy persons to achieve the same level of ascorbic acid in the blood 


scrum. WALLGREN, Goteborg, Sweden. 


CoursSE OF TUBERCULOSIS IN CHILDHOOD AND ADOLESCENCE. T. J. OLSEN, Nord. 

med. (Norsk mag. f. legevidensk.) 3:2095 (July 8) 1939. 

Of 480 children and adolescents 4 to 17 years of age who were suffering from 
different types of tuberculous disease and were treated at a state sanatorium 
between 1918 and 1932, 459 were reexamined in 1939. Tuberculosis occurred in 
the family in 80 per cent of the cases. In 67 cases the patient was treated with 
pneumothorax, which produced satisfactory compression of the lung in only 20 
per cent. Thoracoplasty was performed in 3 cases and cutting of the phrenic 
nerve in 3. The death rate among all the children observed for at least seven 
years was 30 per cent. An infiltration with liquefaction gives a very bad prog- 
nosis. The prognosis is a little better for patients treated with pneumothorax if 


a satisfactory collapse of the lung is obtained. wy,ri cern Goteborg, Sweden 


BovinE TupercuLous INFECTION. ToRSTEN GARDELL, Svenska 1ak.-tidning. 36: 
860 (April 28) 1939. 
For a short period the families of some workers in a lumber mill had ingested 
milk which was unpasteurized and later turned out to contain bovine tubercle 
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bacilli. The tuberculous cow which was the source of the bacilli was removed 
from the herd on March 15. From April 5 to June 8 there occurred among these 
families 44 cases of clinical tuberculosis (lymphoma of the neck in 30 cases and 
abdominal tuberculosis in 3). In 20 cases the disease manifested itself hy erythema 
nodosum. In 1 case it was possible to determine that the incubation period of 
the disease was between forty-eight and fifty-five days. 


WALLGREN, Goteborg, Sweden. 


New ASPECTS OF THE EARLY ForMS OF ACTINOMYCOSIS OF THE JAW. B. VAN 
OmMEN, Nederl. tijdschr. v. geneesk. 83:5850 (Dec. 16) 1939. 


Basing his opinion on reports in the literature and on his own experience, the 
author points out the great importance of a thorough examination in cases of the 
early forms of actinomycosis of the mouth and jaw, because dangerous complica- 
tions in the internal organs can be prevented by such examinations. The early 
stages of the disease, especially of its chronic forms, resemble those of common 


pyogenic infections. VAN CREVELD, Amsterdam, Netherlands. 


Diseases of Blood, Heart and Blood Vessels and Spleen 


A FreQguent DraGnostic Error IN Cases OF ACUTE RHEUMATIC CARDITIS. 
HERMAN Rospins and MicuaeLt H. Durante, Arch. Pediat. 57:216 (April) 
1940. 


Five cases are reported, with physical and roentgen findings, to demonstrate 
the frequency and the ease with which an erroneous diagnosis of pneumonia may 
be made because of the passive pulmonary congestion which frequently accompanies 
rheumatic carditis. In the cases reported examination of the lungs showed 
dulness just below the angle of the scapula in addition to diminished breath sounds 
and rales. However, roentgen findings to substantiate a diagnosis of pneumonia 


were lacking. Orr, Buffalo. 


Hanp-ScHULLER-CHRISTIAN DISEASE, OR CRANIOHYPOPHYSIAL RETICULOENDO- 
THELIOSIS. FLORENCIO YGARTUA, An. Fac. de med. de Porto Alegre 1:246 
(July-Sept.) 1938. 

This is an interesting report on what the author believes is the fifth case 
of this syndrome in Brazil. After a rather extensive review of the literature, 
he discusses in detail the etiopathogenesis of this malady and the pathogenesis of 
the basic signs, such as diabetes insipidus, pituitary nanism, exophthalmos, osteo- 
porosis and lipoid disorders. 

The symptoms are also considered from the clinical point of view and a 
description of the pathologic changes of the disease is given. 

According to Dr. Ygartua, the disease must be differentiated from chloroma, 
myeloma, neuromas, malignant metastases, tuberculous osteitis, Paget’s disease, 
rachitic craniotabes and muscular dystrophy. He mentions several forms of treat- 
ment but believes roentgen therapy to be the best; it should be supplemented 
by administration of parathyroid extract, insulin, liver extracts, vitamins and 
calcium. 

The case is that of a 2% year old white boy, normally born of a healthy 
father and syphilitic mother. He had a history of previous pulmonary disorders 
and when first seen was feverish and below normal in growth and in weight and 
had parietal and frontal tumors. After a thorough examination of his eyes, mouth, 
skin, heart, etc., by specialists, roentgen therapy, ultraviolet irradiation, administra- 
tion of calcium and vitamins and endrocrine therapy were instituted. On dis- 
charge he was clinically improved. Soto, Habana, Cuba. 
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SYMPTOMATIC RETICULOENDOTHELIOSIS WITH SECONDARY MyELormp APLASIA 
(ApLastTic ANEMIA) IN A THREE MontH OLp INFANT. A. ZANINI, Pediatria 
48:145 (March) 1940. 


The case of a 3 month old infant with splenomegaly, hepatomegaly, severe 
anemia, a decreased platelet count and absence of reticulocytes is presented. A 
differential count showed polymorphonuclears, 3 per cent; lymphocytes, 5 per 
cent; large histiocytes, 43 per cent, and small histiocytes, 47 per cent. The red 
cells numbered 1,500,000 and the white cells, 650 per cubic millimeter of blood; 
the hemoglobin content was 33 per cent. The author discusses the differential 
diagnosis and concludes that in this case the disease was symptomatic reticuloendo- 
theliosis with secondary aplastic anemia. Death occurred after a week’s observa- 


tion in the clinic. Martoccio, Utica, N. Y. 


PAROXYSMAL TACHYCARDIA IN A Boy oF S1tx YEARS. J. FLAMAND CHRISTENSEN, 
Nord. med. 2:1124 (April 15) 1939. 


Without any preceding illness, a boy suddenly had an attack of paroxysmal 
tachycardia at the age of 6% years. The attack did not cease until the third 
day. Since then he has had 9 attacks of tachycardia and has been hospitalized 
four times for this symptom. The attack begins suddenly, without any known 
cause, and lasts from a few hours to seven days. Only one attack ceased spon- 
taneously. The heart rate is 200 to 300 per minute. In the beginning of the 
attack the boy displays no symptoms; after a while he turns pale and becomes 
exhausted, and during long-lasting attacks he suffers from dyspnea and cyanosis. 
There is no demonstrable enlargement of the heart during the attacks and there 
are no murmurs. Between attacks the boy is free from symptoms. The sedi- 
mentation rate is normal, and the results of Wassermann and Mantoux tests 
are negative. There is slight temporary hyperpyrexia after long-lasting attacks. 
The blood pressure is 110 mm. of mercury systolic and 60 mm. diastolic. Roentgen 
examination showed dilatation of the left auricle and the arch of the pulmonary 
artery, which was interpreted as a sign of mitral valvular disease. During attacks 
the electrocardiogram shows supraventricular tachycardia, with regular beats and 
frequency of 260, absence of the P wave and a deformed ventricular complex of the 
bundle branch block type, which are interpreted as exhaustion phenomena of 
the myocardium. The electrocardiogram is normal between attacks. The cause 
of the tachycardia is unknown, but it is believed to be congenital heart disease. 


The prognosis is regarded as dubious. WaALicreN, Goteborg, Sweden 


Inrecrious Mononuc.eosis. S. THOMSEN and B. Vimrtrup, Nord. med. (Hos- 

pitalstid.) 4:3295 (Nov. 11) 1939. 

Six cases of fatal infectious mononucleosis are reported, 1 of which was that 
of a 13 month old boy. He was admitted to a hospital for infectious diseases 
with the diagnosis of diphtheria and died six days after the beginning of the 
disease. He fell suddenly ill five days before admission with high fever, vomiting 
and severe serous rhinitis; the fever continued. On admission he had high fever, 
a generalized macromacular eruption, mucoserous rhinitis, polypnea, and infection 
of the lymph glands with Bacillus coli with periglandular edema. The liver and 
spleen were not palpable. No comment is made about the other internal organs. 
The blood count showed 10,600 leukocytes per cubic millimeter, of which 68 
per cent were lymphocytes, 10 per cent monocytes, 15 per cent neutrophilic leuko- 
cytes and a few myelocytes. His condition became worse, with somnolence and 
dyspnea, and he died the day after admission. No postmortem examination was 
performed. The authors are of the opinion that the virus attacked the central 
nervous system in these cases and thus gave rise to the encephalitic symptoms. 


WaALLGREN, Goteborg, Sweden. 





854 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Acute ENpocarpitis AFTER TONSILLECTOMY. ARVID WALLGREN, Svenska 1ak.- 

tidning. 36:1017 (May 19) 1939. 

A boy of 9 years who was hospitalized for primary tuberculosis suffered from 
repeated attacks of tonsillitis, which eventually had to be stopped by tonsillectomy. 
Immediately after this operation high fever, a great increase in the sedimentation 
rate and arthralgia occurred. A blood culture was sterile. Examinations of the 
blood showed decreasing hemoglobin values. No pathologic changes in the internal 
organs were observed. The condition remained unchanged for three weeks 
and was supposed to be due to septicemia. A blood transfusion was given. The 
temperature dropped and the sedimentation rate improved, and after another 
two weeks both were quite normal. At this point a murmur suggestive of 
endocarditis was noted, and an electrocardiogram showed myocardial changes. 
The endocarditis healed, leaving some chronic valvular disease. Some weeks 
later the boy contracted chorea. The endocarditis is supposed to have been due to 
a specific rheumatic infection which flared up with the tonsillectomy. 


W ALLGREN, Goteborg, Sweden. 


ApLAstTic ANEMIA IN AN INFANT. GERT von Sypow, Svenska 1ak.-tidning. 36: 

1020 (May 19) 1939. 

An 11 month girl had severe hyperchromic anemia (hemoglobin content, 30 per 
cent, and erythrocyte count, 1,000,000 per cubic millimeter) without signs of 
regeneration (no nucleated red cells and a maximum reticulocyte count of 0.2 to 
0.5 per cent) or of hemolysis. The resistance of the red blood cells to hemolysis 
was normal, the white blood cells were normal and there was _ insignificant 
splenomegaly. A biopsy of the bone marrow gave evidence of unsatisfactory 
regeneration. No improvement was noted with any of the treatments given. 
The only means of keeping the girl alive was to give repeated (intra-abdominal ) 
blood transfusions. Splenectomy produced only temporary improvement. 

W ALLGREN, Goteborg, Sweden. 


Toxic ANEMIA IN A CHILD AFTER TREATMENT WITH SULFAPYRIDINE. F. WIGERS, 
Tidskr. f. d. norsk. legeforen. 59:81 (Jan. 15) 1939. 


A boy of 14 months, suffering from acute pneumococcic pneumonia and 
empyema, was treated with sulfapyridine (2-[paraaminobenzenesulfonamido] -pyri- 
dine) according to the printed directions and received a total amount of 5 Gm. 
in eighty-four hours. The day after treatment was stopped it was noted that he 
was extremely pale; his hemoglobin content decreased rapidly from 73 to 20 per 
cent, in spite of blood transfusions, and he died on the third day. The white 
blood cell count increased from 10,500 to 32,000 per cubic millimeter. No abnormal 
cellular elements or jaundice was noted. WaALLcREN, Goteborg, Sweden. 


GRANULOCYTOPENIA FOLLOWING ADMINISTRATION OF SULFANILAMIDE. BJARNE 
FrETHEIM, Tidskr. f. d. norsk. legef6ren. 59:702 (July 1) 1939. 


A boy of 13 years with acute pneumonia (type I) was treated with sulfanil- 
amide (total amount, 21.5 Gm.), which caused an eruption to appear on the sixth 
day. The leukocyte count had decreased from 27,900 to 7,500. Six days after 
the eruption appeared he again had fever, which gave reason for further treat- 
ment with sulianilamide; he was given a total of 7 Gm. in five days. The white 
cell count decreased to 2,200 per cubic millimeter, with only 8 per cent granulo- 
cytes. Blood transfusions were given, and he made a slow recovery. 


WaLtcrREN, Goteborg, Sweden. 
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ENDOCARDITIS CAUSED BY PNeuMmococclr. H.C. A. Lassen, Ugesk. f. Jeger 101: 
99 (Jan. 19) 1939. 
? 


Three cases are reported; 1 patient was a boy of 5 years, and the other 2 
were adults. The boy had previously been healthy. He suddenly fell ill with 
high fever without local symptoms. When he was seen a fortnight later he had 
remittent fever of the septic type and no clinical or roentgenologic signs of pneu- 
monic infiltration. A harsh systolic murmur was audible over the pulmonary 
artery. Blood culture yielded pneumococci of type XXII. There were transitory 
signs of peritonitis, secondary anemia and leukocytosis. The boy died five weeks 
after the beginning of the disease. At the postmortem examination endocarditic 
excrescences of walnut size were found on the tricuspid valves. Pneumococci of 
type XXII were cultured from the heart, spleen and lungs. There was no pneu- 
monia, but an embolus was present in a large pulmonary artery. 


WALLGREN, Goteborg, Sweden. 


FAMILIAL HEMOLYTIC ANEMIA IN AN INFANT. OLuF ANDERSEN, Ugesk. f. leger 


101:615 (May 18) 1939. 


An 11 month old girl born at full term had had a yellow discoloration of the 
skin since birth. At 6 months of age she was examined and found to have slight 
jaundice, enlargement of the spleen and liver and marked anemia (the hemoglobin 
content was 35 per cent, and the erythrocytes numbered 1,630,000 per cubic 
millimeter, with 15 per cent reticulocytes and many microcytes and normoblasts ; 
the leukocyte count was 29,400). There was beginning hemolysis of the red blood 
corpuscles with a 0.68 per cent solution of sodium chloride and total hemolysis 
with a 0.48 per cent solution. There was urobilin but no bilirubin in the urine. 
Ten members of the patient’s family had splenomegaly; the mother had undergone 
splenectomy and her red blood corpuscles still showed abnormal resistance to 
hemolysis. The infant was given symptomatic treatment, during which she had 
several crises. At 11 months of age the hemoglobin content was 70 per cent and 
the red blood corpuscles numbered 3,900,000. It is suggested that splenectomy 


should be performed at a later age. WaALLGREN, Goteborg, Sweden. 


CLOTTING ANOMALY OF HEMOPHILIC BLoop. HENRIK DAM and HELGE VENNDT, 


Ugesk. f. leger 101:1443 (Dec. 7) 1939. 


The clotting time of a heparin-plasma mixture (0.03 mg. of heparin and 4 cc. 
of blood) after addition of a certain amount of tissue extract was determined and 
compared with that of a mixture of hemophilic plasma and heparin. Different 
quantities of the tissue extract were used in the various experiments. It was 
found that the clotting anomaly of hemophilic plasma was due to a reduced 
ability to coagulate with small quantities of tissue extract, such as are generally 
liberated from mechanically damaged cells, while there was no difference between 
hemophilic and normal plasma with respect to the clotting power in the presence 
of large quantities of tissue extract. When platelet suspensions were used instead 
of tissue extract, the difference in clotting power between the two types of plasma 


was still more pronounced. WaALtcreN, Goteborg, Sweden. 


Diseases of Nose, Throat and Ear 


DISCUSSION ON THE INDICATIONS FOR REMOVAL OF TONSILS AND ADENOIDS IN 
CHILDREN. L. Barrincton-Warp and others, Proc. Roy. Soc. Med. 33:347 
(April) 1940. 

Sir Lancelot Barrington-Ward stated that the phrase “tonsils and adenoids” is 
rather loosely used with reference to children without a differentiation being made 
between the relative importance of the tonsils and the adenoids. The tonsil is the 
more dangerous element because of its structure, which allows organisms to lie 
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dormant and by remaining moderately but continuously active to cause chronic 
general poisoning or flare-ups of acute inflammation at indefinite intervals. The 
adenoids act only mechanically, by obstructing respiration, or by harboring a low 
grade infection, which may cause inflammation of the ear or certain cervical 
glands. The importance of the adenoids is greatest in the earlier years of life. 
The commonest pathologic description of tonsils is that they are large and infected. 
Large tonsils may not be infected, and vice versa. Of course, infection is often 
responsible for hyperplasia of lymphoid tissue, but it is not the only cause. Mere 
large size of a tonsil is not an indication for its removal, unless by reason of its 
size it is injuring the patient. An infected tonsil is a menace to its owner, 
whether it is large or small, and should always be removed. How badly infected 
the tonsil really is is best judged by the study of secondary effects. Some of 
these are more direct than others. Direct effects are: (1) repeated attacks of ton- 
silitis, (2) chronic enlargement of the upper cervical lymphatic gland (Wood’s 
tonsillar gland) and (3) otitis media, with its sequences of mastoiditis and deafness. 
Indirect effects are: (1) chronic sepsis, (2) nephritis and (3) rheumatism, with 
its associated conditions of heart disease and chorea. The tonsil in some cases 
can be blamed only as the portal of entry of a specific organism, and to remove 
the tonsil after the damage has been done is useless. In such cases tonsillectomy 
should be performed only if there is continued infection or reinfection. 

Dr. J. D. Kershaw stated that in a survey of school children who had been 
tonsillectomized he found that recurrent sore throat, constant colds and cervical 
adenitis were constantly relieved by the operation, but in an investigation on 1,000 
school children who had had notably large tonsils and had not been operated 
on he observed that 90 per cent showed a tendency to spontaneous cure with 
increasing age. He laid down a guiding principle when he was medical health 
officer at Ealing which may be briefly stated as follows: Conservative treatment 
should be tried (1) when the tonsils are small and the associated symptoms are mild, 
(2) when the tonsils are moderately enlarged and there are slight symptoms and 
(3) when the tonsils are large and there are no symptoms. He found that after 
small children had attended a nursery school for three to six months their tonsils 
began to enlarge and they suffered from frequent colds. In from one to two 
years, the length of time depending on the physical condition of the child, there 
was subsidence of these conditions in about 90 per cent of all cases. Tonsillar 
enlargement, like other forms of lymphoid hypertrophy, in many cases is secon- 
dary to some other condition. 

Drs. Rodgers, Collier, Woodman, Redont, Hayek, Bradley and Stevenson also 


took part in the discussion. Wittramson, New Orleans. 


TREATMENT OF ACUTE SUPPURATIVE OTITIS MEDIA WITH ALCOHOL IRRIGATIONS. 
ARNOLD JORGENSEN, Pract. oto-rhino-laryng. 2:261 (Sept.) 1939. 


The author treated a large series of patients having acute suppurative otitis 
media by means of mass irrigations with a 70 per cent solution of ethyl alcohol 
four to six times a day, using from 20 to 60 cc. of the solution. He found 
that the canal was readily cleansed of any secretions and debris and that the 
irritated or eczematous condition of the external canal, so commonly found in 
association with the acute suppurations, rarely occurred. Hemorrhagic bullae were 
quickly dried; the paracentesis openings (or spontaneous perforations) always 
remained open, while granulations and nipple-like swellings (or protrusions of 
mucous membrane through the tympanic membrane) cleared up readily. He states, 
however, that when a “nipple” persists for a definite period a mastoidectomy is 
usually unavoidable. The pain which the treatment occasions both in infants and 
in children is rather marked; it usually becomes more tolerable after repeated 
irrigations. 

He reports on 2 series of patients: (1) a group of 357 patients treated by 
alcohol irrigations and (2) a control series of 410 patients treated by the ordinary 
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water irrigations. In general, there were some minor differences in the results 
for the two groups, but they are not particularly significant. 

His summary gives the advantages of the treatment as follows: 1. The number 
of mastoidectomies is decreased by 10 per cent. 2. The perforation is usually 
kept open. 3. Eczema of the external auditory canal is uncommon. 4. Because 
of the widely patent opening in the tympanic membrane, the alcohol may pene- 
trate into the middle ear and so have a beneficial influence both on this space 
and on the eustachian tube. However, he cites certain disadvantages of the treat- 
ment: 1. Hospitalization, he believes, is necessary for carrying it out properly. 
2. It is rather painful. 3. While the incidence of mastoiditis may be decreased, 
the discharge from the middle ear usually persists for a longer time than when the 
ordinary therapeutic methods are used. 


Persky, Philadelphia. [ArcH. OTOLARYNG.] 


DEVELOPMENT OF THE TYMPANIC CAVITY AND THE ROLE OF INFECTION OF THE 
MippteE Ear. Luzius Riepi, Ztschr. f. Hals-, Nasen- u. Ohrenh. 45:175, 
1939, 


The author accepts the Wittmaack principle that a condensation or sclerosis 
of bone follows an inflammatory hyperplastic change of the mucous membrane 
either in intrauterine or in extrauterine life. As a result of this infantile otitis 
media, there occurs a hyperplastic alteration of the mucous membrane, with a 
subsequent sclerosis of bone. Assuming this dictum, Riiedi believes that such an 
early infantile hyperplastic condition causes a retardation in the pneumatization 
of the mastoid process and that, since there is a hyperplastic (and potentially 
sclerotic) state, chronic suppuration of the middle ear can develop readily. The 
epithelium of the first and of the second pharyngeal pouch ordinarily becomes 
connective tissue and bone of a “preformed” middle ear space. There follows 
an active, space-forming protrusion of the mucous membrane of this middle ear, 
which, under the guidance of the epithelium, continues into the expanding tem- 
poral bone. 

Normal pneumatization of the temporal bone occurs in three periods: (1) up 
to the end of the first year, development of the tympanic cavity and an antrum; 
(2) from the second to the third year, development of the fully pneumatized cells 
into the mastoid process, and finally (3) the period in which pneumatized cells 
expand with the growing temporal bone until the entire bone is fully pneumatized. 
Every alteration from a typically normal course of pneumatization would depend 
on an inflammatory damage to the mucous membrane which is concerned with 
this space-building process, and hence any limitation in pneumatization is definitely 
pathologic. 

Riiedi made a study of the tympanic space and of the mastoid process in a group 
of patients whose ages ranged from the fifth embryonal month up to the tenth 
year. As a result, he believes that pneumatization depends primarily on a “pre- 
formation” of cells in the temporal bone. The development of this bony space 
is independent of the thickness of the mucous membrane, which may either line 
or fill the space. There.are two processes that can be differentiated: (1) the 
“preformation” of the bony spaces, which begins with an early embryonal con- 
nective tissue, bony differentiation into a tympanic cavity and an antrum, and 
which proceeds after the seventh embryonal month to the enlargement of these 
bony spaces and at the same time the beginning of a development of a cell system 
which expands into the temporal bone; (2) the “air space building,” character- 
ized by an increase in the air capacity of the epithelial sacs within the “pre- 
formed” bone spaces. While these two processes begin about the same time, their 
origin is at different sites, and the space between these two sites is filled in by 
a loose embryonal connective tissue. Riiedi found that at the end of the first 
year the air spaces are usually filled out and the embryonal connective tissue has 
been completely eliminated both between the cells of the bony tissue and between 





858 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


the air spaces. In an inflammatory condition in a newborn or older infant, there 
develops a disproportion between these two processes, which is particularly 
emphasized by a retardation of the second phase, the so-called air space building. 
In consequence, there is a variable residuum of embryonal connective tissue, 
which depends on the degree of interference in the air space development. Riiedi 
terms this difference in the rhythmic construction of the mastoid process a disso- 
ciation of the space building process. 

Another subject considered is the occurrence of an adhesive process in the 
course of the development of a mastoid. Such a process may be present with 
extensive pneumatization or a frank dissociation in the space-building process. 
Riiedi believes that this picture is usually due to variation in the mastoid develop- 
ment within normal limits, and he usually finds that the adhesive process is 
present in a well developed mastoid. In conditions of chronic inflammation of the 
middle ear an adhesive process usually occurs as a dissociation of the building 
process and as a result of the residual embryonal connective tissue. He believes 
further that this residual embryonal tissue can find a fertile soil in the epitympanic 
space and readily lend itself to the formation of cholesteatoma, and moreover that 
there is also a resultant sclerosis of the mastoid process due to a retardation of 
the “preformed” bony state. This prebably takes the form of a _ productive 
osteitis. Since this new bone is poor in bone marrow, its structure is denser. 
The degree of sclerosis depends more or less on the extent and development cf 
the “preformed” cells at the time of onset of the chronic suppuration. 

The author draws first the following theoretic conclusions: 1. The develop- 
ment of the tympanic and mastoid spaces occurs as the result of two different 
processes, a bony space “preformation” and an air space building. The two 
processes begin simultaneously at different sites, the intervening space being filled 
by an embryonal type of connective tissue. Normally, the progress is an approxi- 
mation of these two processes, terminating at the latest toward the end of the first 
year of life (association). 2. Infants who are affected by an acute inflammation 
usually show a slow expansion in the air space building. The rate of approxima- 
tion of the two processes is disturbed, and with the retardation of the air space 
building a dissociation occurs. After the subsidence of the acute inflammation, 
the middle ear and mastoid will heal. Pneumatization may continue, and more 
or less adhesive processes will be present. 4. Small children with thickening of 
the embryonal connective tissue due to chronic inflammation resulting from the 
dissociation of the building process will ultimately present a favorable site for 
the development of an epitympanic cholesteatoma. 5. Since both processes of bone 
development are affected by chronic inflammation, sclerotic bone will result. 

Secondly, he draws some practical conclusions: 1. Since the course of these 
space-building processes cannot be controlled in the living, all infants should be 
guarded against recurrent acute infections. 2. There are no definite, specific 
factors that are known to influence the rate of development of these processes. 
Crowe and Guild’s theory of applying radium to the orifice of the eustachian tube 
in some of the children who are hard of hearing, may, he suggests, cause shrinkage 
of the submucous tissue and so permit a leveling out of the dissociation processes. 
3. A cholesteatoma with small tympanic perforations, particularly in Shrapnell’s 
membrane, should be operated on early, since cholesteatoma rarely yields to con- 
servative treatment and, owing to a continuation of the dissociation process, grows 
and often leads to intracranial complications. 


Persky, Philadelphia. [ArcH. OToLaryNc.| 


ROENTGENOGRAPHIC STUDY OF REGENERATION OF BONES IN MasrowitTis. R. 
MiTTERMAIER, Ztschr. f. Hals-, Nasen- u. Ohrenh. 45:214, 1939. 
The author made a roentgen study of bone regeneration of the mastoid process 
to determine: 1. Can bone regeneration be recognized roentgenologically? 2. How 
can this be gaged? 
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He states that roentgenologically it is not possible to differentiate bone 
regeneration as to whether it originated from the periosteum or from the bone 
marrow proper. He studied a series of cases of acute and of*chronic mastoiditis 
(with and without operation) over a period of years and came to the conclusion 
that regeneration of bone is an inflammatory reaction. The degree of initial 
irritation usually controls the extent of reaction. For example, a mild inflamma- 
tory infection will produce only a small amount of bone regeneration, and when 
the infection is marked there occurs an extensive regeneration of bone, which at 
first is spongy and later becomes sclerotic. Roentgenologically it is difficult to 
identify this osseous regeneration. There may be sclerosis after a cavity forma- 
tion, which may be due, on one hand, to limited pneumatization or, on the other 
hand, to secondary ossification. This differentiation is impossible by means of a 
single roentgen examination, but it may be deduced by repeated studies over a 
number of years. The author believes further that structural change in the 
regenerated bone can occur so as to simulate a partial pneumatization of the 


given area. Persky, Philadelphia. [ArcH. OTOLARYNG.] 


FataL Heart Disease Arter TonsiLuitis. P. Kiss, Orvosi hetil. 84:177 
(April 6) 1940. 

A 13 year old boy had tonsillitis follicularis, which lasted for four days. After 
six days he was sent to school. On the fourth day thereafter the child became 
suddenly ill, with vomiting and heart block, and acute myocarditis developed, 
which ended fatally in four days. The pathologic examination showed evidence of 
acute myocarditis. Diphtheria bacilli could not be found. From the blood of the 
heart hemolytic streptococci were cultured. Kiss proposes that children should 
rest for at least a week after tonsillitis. Gértrcne, Budapest, Hungary. 


ASTHMATIFORM ATTACKS, WITH SUFFOCATION, IN A Cuitp. K. H. KOster, 
Nord. med. (Hospitalstid) 2:1251 (April 29) 1939. 


A girl of 3% years fell suddenly ill with stridor and increasing cyanosis and 
eventually became unconscious. Tracheotomy was performed and artificial respira- 
tion induced. During this procedure a large amount of somewhat sanguinolent 
edema fluid was passed through the wound, after which she began to breathe 
freely and the cyanosis disappeared. Some days later a second attack occurred; 
there were stridor, cyanosis apnea and loss of consciousness. The lower part of 
the respiratory tract was cleansed by means of a Nélaton catheter, and artificial 
respiration was induced, after which the girl again recovered. The tracheotomy 
cannula was removed after two weeks and the patient discharged in good health. 
The diagnosis is discussed with regard to tetany, tonsillopulmonary toxemia 
(Heerup) and asthma; the author is inclined to favor the last possibility. 


WaALLGREN, Goteborg, Sweden. 


Diseases of Lungs, Pleura and Mediastinum 
THE BENEFITS OF NEWER TREATMENTS IN PNEUMONIA IN CHILDREN. MARJORIE 
E. Reep, Arch. Pediat. 57:226 (April) 1940. 
The subject is reviewed in a limited report of 42 cases. Orr, Buffalo. 


Discussion ON Cystic DISEASE OF THE LuNG. W. Burton Woop and others, 
Proc. Roy. Soc. Med. 33:335 (April) 1940. 
Dr. W. Burton Wood stated that it is only in recent years that much attention 
has been given to cystic disease of the lung. Cases of hydatid and closed fluid 
cysts are very rare. The commonest type of cystic disease of the lung is cystic 
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bronchiectasis, but it exhibits such striking differences from saccular bron- 
chiectasis that one is compelled to regard it as an entirely separate entity, though 
sometimes the two forms may be seen in the same lung. Some of the differences 
emphasized by Sellors are tabulated. The roentgen appearance of the various 
cysts is described. In the clinical grouping of the cysts the following types are 
described and discussed: (1) ballon cysts, (2) solitary cysts and (3) multiple cysts, 
(a) of the Gross “bubble” type and (b) of the berry type. The pathologic and 
etiologic aspects and treatment of cystic disease of the lung are taken up sepa- 
rately and fully discussed. Besides Dr. Wood, Drs. Sellors, Roberts, Edwards, 
Scading and Ellman took part in the discussion. Wittramson, New Orleans. 


EMPYEMA IN CHILDREN. F. Farneti, Pediatria 48:272 (April) 1940. 


The author reviews 48 cases of empyema in which surgical treatment was used. 
All the patients were under 10 years of age, and most of them were under 5 years 
of age. The greatest incidence of the disease was in June, March, April and 
February. In 21 cases the patient was under 3 years and in 20 cases over 3 years 
of age. In 28 cases the empyema was on the right side and in 20 cases on the 
left. Local anesthesia was used for all of the operations. The mortality rate for 
the infants under 3 years of age was 18.7 per cent, and for those over 3 years 
it was 4.1 per cent. The author has come to the conclusion that medical treat- 
ment of empyema in young infants is preferable to surgical. 


Martoccio, Utica, N. Y. 


ETIOLOGY OF PNEUMONIA IN EarLy CuiLpHoop. C. B. Ropxin, E. M. Turcuin, 
K. G. Brestavski and O. C. Korzevatova, Vrach. delo 21:629 (Dec.) ©1939. 


The authors present a report of a bacteriologic study of primary pneumonia in 
early childhood. The etiologic role of the various types of pneumococci found in 
the course of lobar pneumonia in children was studied by means of pulmonic 
punctures and blood cultures. The technic used is described in detail. The clinical 
material consisted of 70 children up to 2 years of age. Studies of the blood alone 
were done on 59 children and revealed the presence of a preumococcus in 40, or 
67.8 per cent. Pulmonic punctures alone were done on 61 children and revealed 
the presence of a pneumococcus in 36, or 60 per cent, of the cases. The combined 
method was used with 51 children and permitted isolation of the pneumococcus in 
45, or 88.2 per cent, of the cases. Of the total of 70 cases studied in 1936-1937, 
a pneumococcus was isolated in 58 and Pfeiffer’s organism in 2. Since no agglu- 
tination of the isolated organism was obtained by the specific serums of pneumo- 
cocci of groups I, II and III, the authors arbitrarily placed the isolated organism 
in group IV, the so-called X group, as no further differentiation was possible. 
The authors’ conclusions are as follows: 

1. Almost the sole exciting agent of primary pneumonia in children up to 2 
years of age is the pneumococcus of the X, or fourth, group. 

2. Pulmonic puncture is a harmless procedure and gives positive results in a 
large percentage of cases, 60 per cent in the present study. 

3. The bacteriologic study of the blood has a slight advantage over pulmonic 
puncture, since it gave positive results in 67.8 per cent of cases as compared with 
60 per cent for the latter method. 

4. The combined method of investigation, namely the use of pulmonic punctures 
and the bacteriologic blood study, gives the most valuable results in the deter- 
mination of the etiologic agent in primary pneumonia of early childhood. 

5. The presence of bacteremia in the course of pneumonia is of only limited 
prognostic significance. Boner, Los Angeles. 
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PutmMonary Ecuinococcosis. B. CARSTENSEN, Nord. med. 2:1633 (May 27) 
1939. 


The author has observed in all 22 cases of pulmonary echinococcosis during 
one year in the most northern part of Sweden; the numerous dogs of the Laps 
are often found to be infected with Echinococcus. Among the cases are those of 
2 boys 7 years of age who had displayed no symptoms; the disease was detected 
during the routine roentgen examinations of the chest of the school children. 
Roentgenographically, the echinococcic cyst appeared as a rather large, diffuse 
shadow in the pulmonary field. There were no clinical signs, and the liver was 
not enlarged. The eosinophils in the blood numbered 8 per cent in one case and 
3 per cent in the other. Mantoux tests gave negative results. The sedimentation 
rate was normal. In both cases the results of a Casoni intradermal test with the 
content of a hydatid cyst and a complement fixation test were negative. Success- 
ful operations were performed in both cases, and the children were discharged in 
good health. After operation the complement fixation test gave positive results. 


WaALLGREN, Goteborg, Sweden. 


TREATMENT OF BRONCHIAL ASTHMA IN CHILDREN WITH SULFUR IN Or (ALLER- 
GoL). Zama Ertxsson-Linr, Nord. med. 2:1758 (June 10) 1939. 


A group of 50 children 7 months to 12% years of age suffering from bronchial 
asthma were treated with weekly injections of 0.1 to 1 cc. of 0.5 per cent sulfur 
in oil. Most of the children responded satisfactorily to this treatment and had 
only occasional and very mild attacks of asthma, at least during the first two years 


after treatment. WaALLGREN, Goteborg, Sweden. 


DIAGNOSIS AND TREATMENT OF ACUTE PNEUMONIA IN INFANCY. CARL FRID- 
ERICHSEN, Nord. med. 3:2770 (Sept. 9) 1939. 


A comparative study of the course and outcome of acute bronchopneumonia in 
children who were treated with specific serum and in untreated children of the 
same age group showed that the mortality rates were identical but the duration 
of the illness was diminished by two days for the treated children above 2 years 
of age. The author is of the opinion that sulfapyridine (2-[paraaminobenzene- 
sulfonamido] pyridine) is far superior to specific serum for the treatment of acute 
bronchopneumonia in children and should replace the latter. For infants who do 
not tolerate sulfapyridine the author recommends the use of intraperitoneal blood 


transfusions. WaALLGREN, Goteborg, Sweden. 


Diseases of the Gastrointestinal Tract, Liver and Peritoneum 
ACHOLURIC CATARRHAL JAUNDICE IN INFANCY. STEPHEN ZIMANYI, Arch. Pediat. 
57:207 (April) 1940. 
The case of a 14 month old boy with this disease is reported. 
Orr, Buffalo. 


INTESTINAL OBSTRUCTION IN THE New Born Due To Votvutus. HucuH C. 
THompson Jr., Arch. Pediat. 57:234 (April) 1940. 


A case is reported in which recovery followed operation. Orr, Buffalo. 


SurcicaL Aspects OF ACUTE ABDOMINAL DISEASE IN INFANCY AND IN CHILDHOOD. 
CHartes W. McLAuGHLIN Jr. and Hersert H. Davis, Arch. Surg. 39:901 
(Dec.) 1939. 


The authors report on a series of 89 children under the age of 13 years admitted 
to the hospital for acute abdominal disease. In their series acute appendicitis was 
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present in 62.9 per cent, intussusception in 4.4 per cent and streptococcic and 
pneumococcic peritonitis in 3.3 per cent. In the remaining 29.4 per cent a wide 
variety of other acute abdominal conditions occurred. The diagnostic problems are 
discussed, and the treatment employed is outlined. The recent !iterature on 
abdominal disease in childhood is well reviewed, and the experience and the con- 
clusions of the various authors are presented. Kaiser, Rochester, N. Y. 


CELIAC DISEASE; DISEASE OF INTESTINAL ABsorPTION. A. B. MARFAN, Nourrisson 
28:1 (Jan.) 1940. 


Celiac disease is rarely seen in the Latin countries of Europe and in Germany. 
It has mainly been observed in England, Scandinavia and Switzerland. Marfan 
accepts the view that celiac disease is identical with sprue and is caused mainly by 
disturbance of absorption in the small intestines. He expresses the opinion that 
Verzar proved this when he produced a similar disease in rats by administration 
of monoiodoacetic acid. 

Treatment of celiac disease with riboflavin did not result in cure. Liver extracts 
should be employed, but they do not give the convincing results in the treatment 
of celiac disease in children that are obtained in the treatment of sprue in adults. 
The discussion of dietary treatment contributes nothing new. 


HEYMANN, Cleveland. 


CONGENITAL SYPHILIS OF THE PANCREAS. L. DE GrorG1, Pediatria 48:191 (March) 
1940. 


The author presents the histologic and pathologic observations in 2 cases of 
congenital syphilis of the pancreas. Both patients died soon after birth. The 
maternal Wassermann reaction was positive in both cases. 


Martoccio, Utica, N. Y. 


INTRAPERITONEAL BLooD TRANSFUSION IN THE INFANT. JOSE LIMA DE OLIVEIRA, 
Pediat. e puericultura 9:30 (Sept.-Dec.) 1939. 


An interesting report is made on 25 infants given transfusions by this method ; 
6 patients died, not as the result of the transfusion but because of the advanced 
stage of their disease. No ill effects have been observed up to now. 

The technic is simple, and although the author is positive that the method 
achieves results as good as those obtained with endovenous transfusions, he does 
not make its advantages very evident. Soto, Habana, Cuba. 


DIAPHRAGMATIC EVENTRATION IN THE CHILD. ALEJANDRO LENGUA ROMERO, 
Jorce SALAzar Araoz and Ropotro CALDERON, Rev. d. Hosp. d. Nifio 1:61 
(March) 1940. 


Three cases are reported; in 2 the abnormality occurred on the left and in 1 
on the right side. The differential diagnosis from diaphragmatic hernia and 
paralysis of the diaphragm is discussed. A brief review of the literature is included. 


LopsTEIN’s D1sEASE (OSTEOGENESIS IMPERFECTA; OSTEOPSATHYROSIS ; FRAGILITAS 
Osstum): Report oF Two Cases. JuAn E. Pérez and Ricarpo ARNAIZ 
VittaRAN, Rev. d. Hosp. d. Nifio 1:71 (March) 1940. 

The authors report 2 cases, with complete records and roentgenograms. There 

is some discussion regarding the relation of this syndrome to that of vitamin D 

deficiency, but no positive conclusions are reached. 
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MepicaL-SociaL Factors oF CHILDHOOD TUBERCULOSIS IN Lima, PERU. GABRIEL 
De.capo Bepoya, Rev. d. Hosp. d. Nifio 1:85 (March) 1940. 


The results of an interesting study on the factors determining the high inci- 
dence of tuberculosis in childhood in Lima, Peru, and nearby towns are reported. 
There is a brief historical review of the subject. Considerations on the incidence 
of the disease with regard to sex, age and race in the different sections of the 
city are given. Tuberculosis in school children, with observations on its varied 


clinical pictures, is discussed. Jests Lozoya, Mexico City, Mexico. 


ForMES FrRuSsTES OF HIRSCHSPRUNG’S DISEASE IN INFANCY. E. HuRMUZACHE 
and S. PINELEs, Bull. Soc. de pédiat. de Iasi 7:47 (April-June) 1936. 


The author has studied by use of the barium sulfate enema the morphologic 
variations of the pelvic portion of the colon in 71 consecutive infants. The results 
show that 9.8 per cent have a colon which would be classified as a megacolon or 
dolichocolon and 16.9 per cent a colon which seems to be a transitional form 
between one or the other of these abnormalities and a normal colon. 


Les.tizr, Evanston, III. 


ANOREXIA CAUSED BY DIFFERENT Foops IN ArTIFICIALLY FED INFANTS. R. 
Martyn, Orvosi hetil. 84:23 (Jan. 20) 1940. 


After studying the different foods of artificially fed infants, Martyn comes to 
the conclusion that the foods which are rich in protein and fat remain relatively 
long in the stomach, provoke an increased secretion of gastric juice and therefore 
burden the metabolism more than foods which are rich in carbohydrate. It is 
evident that infants exhibit anorexia sooner when they are fed foods which are 
rich in fat and protein than when they eat foods which are more or less rich in 


carbohydrate. Gérrcue, Budapest, Hungary. 


Cases OF SUDDEN DEATH IN MEGACOLON CONGENITUM. W. JAECKLI, Arch. f. 
Kinderh. 119:76 (March 8) 1940. 


After a short discussion of the pertinent literature 2 personally observed cases 
are reviewed in detail. In the first case, that of a 7 year old boy, megacolon was 
diagnosed at the age of 12 weeks. After unsatisfactory results were obtained with 
internal treatment, partial colectomy was performed and was followed by the 
sudden and unexpected death of the patient eight hours after operation. Onset of 
fibrinous hemorrhagic peritonitis and fatty degeneration of the abdominal organs 
was revealed by autopsy. 

In the second case, that of a girl aged 4 years 4 months, megacolon was 
diagnoed in the sixth month of life. There were never any serious symptoms 
except constant constipation. The girl, while in good general health, became 
suddenly sick with symptoms referable to the gastrointestinal tract and signs of 
general intoxication. Death occurred eighteen hours after the onset of the symp- 
toms. The autopsy revealed a microscopically mild, acute hemorrhagic colitis, 
edema of the lungs and cloudy swellings and hyperemia of other organs. 

In both cases dysfunction of the vegetative nervous system is regarded as the 
cause of the sudden death. Aron, Chicago. 


ATTEMPT TO TREAT DyspPEePpTicC INFANTS AND YOUNG CHILDREN WITH THERMO- 
BACTERIUM ACIDOPHILUM. GEORG HENNEBERG, Arch. f. Kinderh. 119:85 
(March 8) 1940. 


A mash, or gruel, prepared of oats with the addition of 5 per cent dextrose 
was inoculated with Thermobacterium acidophilum (intestinal). This medium, 
which became acid with the growth of the bacteria (fu 3.5 to 3.6), was fed to 22 
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dyspeptic infants and young children. The idea was to improve the condition of 
the patients by producing a flora of this lactic acid-forming bacillus. From 30 to 
2,400 cc. of the medium was fed without causing any noticeable disturbance in the 
patients. In 8 cases a remarkable improvement of the stools and of the general 
condition of the patients was achieved. However, in none of the cases was a real 
change of the bacterial flora produced. Limited quantities of the thermobacteria 
were excreted in the stools. 

The favorable results seen must be regarded as being caused by feeding an acid 


(lactic acid) mixture. Aron, Chicago. 


THE TRYPANOCIDE SUBSTANCE IN THE BLOOD SERUM IN HEALTH AND IN DISEASE: 
A CONTRIBUTION TO THE FUNCTIONAL PATHOLOGY OF THE LIVER. JOSEF 
StroepeR, Arch. f. Kinderh. 119:113 (April 5) 1940. 


The decline in the titer of the trypanocide substance in the blood has to be 
regarded as a sign of impaired resistance caused by the anatomic changes (fatty 
degeneration) in the liver. The trypanocide substance is closely related to or 
attached to the globulin. Under physiologic conditions the substance does not 
pass the blood—spinal fluid barrier. 

There was no decrease in the trypanocide titer in scarlet fever serum. How- 
ever, in cases of intoxication in infants, toxic diphtheria and typhoid fever a 
decrease of the content of the trypanocide substance of the serum was found. 


Aron, Chicago. 


SurGIcAL TREATMENT OF INFANTS WITH PyYLOROSPASM AND HyPERTROPHIC 
STENOSIS OF THE PyLorus. FRriEpRICH HoLLAENpeR, Arch. f. Kinderh. 119: 
142 (April 5) 1940. 

Nine cases are reported, in 5 of which the operation was performed with the 
patient under chloroform anesthesia and in 4 under local anesthesia. Beyond 
doybt local anesthesia is to be preferred. Aron, Chicago. 


INTUSSUSCEPTION TREATED BY ENEMA, UNDER FLuoroscopic Contro:. J. M. 
Norventort, Nord. med. (Hospitalstid.) 1:282 (Feb. 4) 1939. 


A barium sulfate enema is given under constant pressure for some minutes 
while the filling of the colon and the small intestine is fluoroscopically observed. 
If the contrast matter passes into the small intestine, the intussusception is reduced. 
If not, a brief general narcosis is induced at the end of the fluoroscopic examina- 
tion, which enables the reposition to be done more easily. A teaspoonful of 
powdered charcoal is given and five hours later a clysma; if charcoal is returned, 
the intestinal obstruction is proved to be reduced. The article is illustrated by a 
report of 10 cases in which the condition was successfully treated in this way. 


WALLGREN, Goteborg, Sweden. 


EFFECT OF THE RAMMSTEDT OPERATION ON THE ROENTGEN APPEARANCE OF THE 
Pytoric CANAL. F. Knutsson and S. RupperG, Nord. med. (Hygiea) 4:3101 
(Oct. 14) 1939. 


A roentgenologic follow-up study was carried out on 7 children who had been 
operated on (pylorotomy) from two weeks to seven years previously for congenital 
pyloric stenosis. It was found that the stenosis of the pyloric canal persisted, at 
least to some degree, in all of the children but 2, who were 4 and 7 years old, 
respectively. The disappearance of the stenosis took place in the same way as in 
the cases described by Runstrém and Wallgren (Acta pediat. [supp.] 17:261-271, 
1935), in which nonoperative treatment was employed. 


WaLtcreN, Goteborg, Sweden. 
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NONTROPICAL SPRUE. O. ROeE, Nord. med. (Med. rev., Bergen) 4:3336 (Nov. 11) 
1939. 


A girl 9 years of age had suffered since the age of 4 years from attacks in the 
autumn of diarrhea with steatorrhea, meteorism, edema, severe hypochromatic 
anemia (hemoglobin content, 20 per cent), hypocalcemia and hyperphosphatemia. 
The fat content of the stools (dry weight) during such a period was 31.8 per cent, 
of which fatty acids composed 76.4 per cent. The result of a tuberculin (Pirquet) 
test and the Wassermann reaction were negative. 


WaALLGREN, Goteborg, Sweden. 


A CASE OF PNEuMococcic PERITONITIS IN WuHIcH SpEcIFIC SERUM Was USED. 
B. Larsen, Ugesk. f. leger 101:783 (June 29) 1939. 


A girl of 8 years fell ill with symptoms and signs of acute peritonitis. At 
laparotomy, performed on the second day, diffuse peritonitis without signs of 
appendicitis was found. Pneumococci of type I were demonstrated. Next day 
the condition was bad; the temperature was 41 C. (105.8 F.) and she was somno- 
lent. An intravenous injection of specific serum was followed by rapid improve- 
ment, and the girl was discharged well one and one-half months later. The 
convalescence was complicated by the development of an abdominal abscess, which 


had to be treated surgically. WaLicren, Goteborg, Sweden. 


TREATMENT OF PNEUMOCOCCIC PERITONITIS WITH SPECIFIC SERUM. B. HEIBERG 
and B. VAMMEN, Ugesk. f. leger 101:871 (July 27) 1939. 


The cases of 4 children 4 to 14 years of age who had pneumococcic peritonitis 
are reported. In all cases laparotomy was performed during the acute stage of 
the disease. The pneumococci belonged to type I. Intravenous treatment with 
specific serum and sulfapyridine (2-[paraaminobenzenesulfonamido]-pyridine) was 


used. The 3 younger children (4 to 8 years of age) died. The surviving child 
had a peritoneal abscess, which necessitated reoperation. The authors recommend 
the use of large doses of serum (200,000 units for small children and 300,000 to 
400,000 units for older children and adults) in combination with sulfapyridine. 


WaALLGREN, Goteborg, Sweden. 


MECKEL’s DIVERTICULUM AS A CAUSE OF PeEriToniTIs. J. A. C. PLATTEEL, Nederl. 
tijdschr. v. geneesk. 83:5855 (Dec. 16) 1939. 


The anatomic and pathologic aspects of Meckel’s diverticulum as a cause of 
peritonitis are described. This condition can arise by: (1) extension of nonspecific 
or specific inflammatory processes from the diverticulum to the peritoneum; (2) 
gangrene of the diverticulum, caused by inversion or torsion, as a result of direct 
or indirect traction of the terminal filament, or by strangulation in a hernial 
orifice, or (3) perforation of the wall by foreign bodies, by blunt injuries or, 
especially, by peptic ulcers arising in dystopic gastric mucosa or, more rarely, by 


other ulcers or malignant growths. y,n~ Crevetp, Amsterdam, Netherlands. 


Nervous Diseases 


A CompaRATIVE StupY OF THE EFFECTIVENESS OF DILANTIN SODIUM AND 
PHENOBARBITAL IN A GROUP OF Eprteptics. J. WEINBERG and H. H. Goxp- 
sTEIN, Am. J. Psychiat. 96:1029 (March) 1940. 


This study was made on adults with epilepsy. The average duration, in their 
lives, of the convulsive seizures was fifteen and six-tenths years. Under treat- 
ment with dilantin sodium 40 per cent of the patients showed complete cessation 
of seizures for three to six months and 13 per cent showed marked diminution in 
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the number of convulsive responses. Complications ranged from slight myoclonic 
tremors to frank psychotic episodes. Most of these symptoms cleared up on with- 
drawal of the drug or with diminution of the dosage. Jaur, Omaha. 


ARACHNOIDITIS OF THE P1A MATER IN CHILDHOOD: ReEPorRT OF THREE CASES. 
Paut Grraup, RENE BERNARD, LomBroso and ProvANSAL, Rev. franc. de 
pédiat. 15:280, 1939. 


The first case cited is that of a boy 14 years old whose chief complaint was 
diabetes insipidus. Death occurred seven weeks after hospitalization, from bilateral 
pneumothorax. Postmortem examination revealed arachnoiditis of the optic chiasm, 
with a matting together of the anterior part of the chiasm and the hypophysial 
stalk, and a cyst the size of a hazelnut lying immediately beneath the chiasm. 
From histologic study it was thought that the changes were due to syphilis. 

In the second case, which was characterized by symptoms similar to those 
seen in cases of cerebellar tumor, the patient was relieved and, at the time the 
article was written, completely cured by drainage of the cisterna magna and 
antisyphilitic treatment. 

In the third case it was thought possible that the disorder was Pott’s disease, 
although the symptoms appeared after an acute infection. There were spasmodic 
paraplegia, with signs of medullary compression, and an incomplete arresting of 
iodized poppyseed oil in the inferior thoracic region of the spinal canal but no bone 
changes. Recovery followed the injection of iodized poppyseed oil. 

In all 3 cases there was a history which suggests that there might have been 
underlying congenital syphilis, although in all 3 serologic examination gave nega- 
tive results. The probable significance of syphilis is discussed. 


Les.igz, Evanston, III. 


TusBerous ScLeROsIS: Report oF Four Cases. R. Ruacert, Pediatria 47:1040 
(Dec.) 1939. , 


The author reports 4 cases of tuberous sclerosis. The youngest patient was 
4 years and the oldest 12 years of age. In 3 cases all the symptoms and signs of 
the disease were present, namely, epileptic convulsions, mental deficiency and 
cutaneous manifestations (adenomas of the sebaceous glands, which had a butterfly 
distribution on the face). In the fourth case there was no history of epileptic 
seizures, but the encephalogram showed masses extending into the right ventricle. 
The encephalogram in another case showed deformity of the right ventricle. The 
author feels that the encephalogram is of importance in the study of this disease, 
especially when not all of the characteristic symptoms .are present. The epileptic 
convulsions started in the first months of life in 3 of the cases. 


Martoccio, Utica, N. Y. 


A FAMILIAL SYNDROME WITH HEREDITARY DEGENERATION OF THE ACOUSTIC, 
Optic AND CEREBROSPINAL NeErvES. R. Ruccert, Pediatria 48:117 (Feb.) 
1940. 

The author reports on 3 brothers whose parents were first cousins. The 3 
patients were mentally deficient and deaf. Two of them had epilepsy and | retinitis 
pigmentosa, marked mental deterioration and paralysis. 

Martoccio, Utica, N. Y. 


CHLORIDES IN THE CEREBROSPINAL FLurp. JoAo Baptista pos Rets and HANs 
Scumipt, Arq. Serv. assist. psicopat. estad. SAo Paulo 4:337, 1939, 
Reis and Schmidt used the technic of Mohr to study the chlorides in the spinal 


fluid. Normal values, varying from 702 to 755 mg. per hundred cubic centimeters 
of spinal fluid, were obtained in 1,500 cases. By adding varying amounts of blood 
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to the spinal fluid the authors studied the effect of the presence of increased 
protein on the values for sodium chloride. Unless the total protein content is over 
1.0 Gm. per hundred cubic centimeters, there is no need to deproteinize the fluid 
before making the chloride determination. In cases of starvation the chlorides may 
be diminished to 700 mg. per hundred cubic centimeters. Diminution of chlorides 
was found in association with the meningitides, especially the tuberculous type. 
When renal function is disturbed the values for chloride in the spinal fluid may 
rise to 900 mg. per hundred cubic centimeters. In cases of dementia paralytica 
diminished chloride values indicate significant involvement of the meninges. Values 
near the upper limit of normal (760 mg.) indicate a favorable prognosis. If the 
chlorides are above 670 mg. per hundred cubic centimeters one should look for 
renal complications, perhaps secondary to prolonged treatment with arsenicals. 
In 900 readings on patients with neurosyphilis the values varied from 661 to 807 
mg. per hundred cubic centimeters. 


Savitsky, New York. [Arcu. Neurot. & PsycuHiat.] 


OPHTHALMOPLEGIC MIGRAINE. BARULIO XAVIER JR., Pediat. e puericult. 8:22 
(Sept.-Dec.) 1938. 


The case is presented of a 6 year old child who in the course of acetonemic 
vomiting had intercurrent “ophthalmoplegic migraine,” which manifested itself by 
severe headache and convergent strabismus. 

Ophthalmologic investigations revealed palsy of the musculus rectus lateralis, 
which permitted confirmation of the clinical diagnosis. Since examination revealed 
a high concentration of urobilinogen in the urine, hepatic insufficiency was sus- 
pected, and therapy was carried out accordingly. The patient improved rapidly 
and in two weeks was completely cured. Soro, Habana, Cuba. 


Ascorsic Acip CONTENT OF THE CEREBROSPINAL FLUID oF Sick INFANTs. J. 
Wirth and M. Worr, Arch. f. Kinderh. 119:128 (April 5) 1940. 


The average ascorbic acid content of the cerebrospinal fluid of normal infants 
during the spring and the summer was found to be 0.8 to 1.2 mg. per hundred 
cubic centimeters. Values of about the same range were obtained in 10 cases of 
different types of meningitis with eclampsia. 

An elevation of the ascorbic acid values up to 5 mg. per hundred cubic centi- 
meters was observed in cases of Little’s disease, cerebral hemorrhage and micro- 
cephaly. Values around 5 mg. per hundred cubic centimeters were also found in 
the cases of infants with enteric, pneumonic, otitic and dysenteric toxicoses. 

The following explanation is offered for the increased content of ascorbic acid 
in the cerebrospinal fluid: The substance of the brain, through the toxic trauma, 
loses its cellular power. Cathepsin is activated and the cells undergo lysis; 
reduced ascorbic acid escapes from the damaged cells into the cerebrospinal fluid. 


Aron, Chicago. 


CLINICAL CouRSE OF TUBERCULOUS MENINGITIS. Leo SCHLAPOBERSHY, Jahrb. f. 
Kinderh. 149:215 (July) 1937. 


Tuberculous meningitis may be divided into three general types: the fulminating 
acute, the subacute and the chronic. The average duration is seventeen days. 
The author further subdivides the cases according to symptoms. The tempera- 
ture is variable in that some patients have a high terminal temperature, others 
have a terminal fall in temperature and for others the terminal temperature is 
normal. 

In 79 per cent of the author’s cases the reaction to tuberculin was positive, in 
19.3 per cent negative and in 1.7 per cent indeterminate. 





868 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


The spinal fluid findings are variable. In general, there were increased pressure, 
clear fluid (in all but 1 case) and a fibrinous clot. Bacilli were found in 31.7 
per cent of the cases. The Pandy reaction was positive, as was the Nonne. 
The sugar content was decreased and the cell count increased. It varied from 
20 to 500 cells per cubic millimeter, with an average of 82 per cent lymphocytes. 

In 54 per cent of the cases the source of the infection was demonstrable. 


LanpbAU, Hannibal, Mo. 


TUMORS OF THE MEDULLA OBLONGATA, PoNS AND MESENCEPHALON. QO. FOERSTER 
and O. Gace, Ztschr. f. d. ges. Neurol. u. Psychiat. 168:295 (Jan.) 1940. 


Foerster and Gagel report on 13 more cases of tumor of the brain stem, in all 
of which the diagnosis was histologically verified. In this series are included 2 
cases of spongioblastoma polare, 1 of ganglioglioma, 6 of malignant glioblastoma, 
1 of medulloblastoma, 2 of metastatic carcinoma and 1 of astrocytoma. 

In the first case of spongioblastoma polare the tumor involved the right side of 
the medulla of a man aged 58, who died after an abdominal exploration which 
gave negative results. No neurologic examination was made. There was a history 
of vomiting for four months. After the operation the patient became restless and 
disoriented. The second case was that of a boy aged 17 who had shown mental 
symptoms for about a year before admission. He was restless and querulous and 
at times was euphoric and showed manic-like behavior. For about a month before 
admission he complained of headache and vomiting. On admission he presented a 
syndrome of a lesion of the quadrigeminal plate, with supranuclear conjugate 
paresis of upward gaze, marked nerve deafness with intact vestibular responses 
and anisocoria, with pupils which were fixed to light and in convergence. There 
were, in addition, marked disturbance in equilibrium, with a tendency to fall to 
the left, left spastic hemiparesis and impairment of spinothalamic modalities on the 
left side. A cystic tumor was found at operation in the region of the corpora 
quadrigemina. After operation there was transitory improvement. The patient 
later experienced sensory and motor changes on both sides of the body and cere- 
bellar fits. A spongioblastoma polare was found in the form of a cystic tumor 
destroying the tegmen of the peduncle and the anterior portion of the pons. 

The only case of ganglioglioma was that of a boy aged 3 years, whose pre- 
senting symptom was weakness in the right lower limb. About one-half year later 
weakness in the right arm was noted. About one month after the onset there was 
transitory pain in the left temple. There was no vomiting. The clinical picture 
was that of progressive right hemiplegia and, finally, tetraplegia. None of the 
Cranial nerves seemed to be affected in spite of extensive involvement of the brain 
stem. The duration of the illness was about three and one-half years. A ganglio- 
glioma myelinicum involved mainly the ventral side of the bulb, pons and peduncle. 
Two cases in which a similar tumor was present have been previously reported 
by the authors. 

Of the 6 glioblastomas, 5 involved the pons and medulla and 1 the quadri- 
geminal region. The average age of the patients was 23 years, the oldest being 
63 and the youngest 6. The average duration was twelve months, the shortest 
being one month and the longest two years and eight months. Three of the 
patients were males and 3 females. Three of the glioblastomas were of the micro- 
cellular and 3 of the multiform variety. In 2 of the cases there were no changes 
in the eyegrounds after a duration of symptoms of six and five months respec- 
tively. In a third case mild dilatation of the veins appeared after six months; in 
a fourth, choking of the disks came on after two years and eight months. In the 
other 2 cases papilledema was noted early in the course of the illness. 

In 5 of the 6 cases of glioblastoma there was definite evidence of paresis of 
conjugate gaze, either lateral or upward. In only 1 of the cases was there typical 
hemiplegia cruciata, with involvement of the right seventh and fifth nerves and 
contralateral hemiplegia with sensory changes. In 1 of the cases the only evidence 
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of involvement of the cranial nerves was bilateral paralysis of the abducens without 
papilledema. Involvement of the nucleus of the eighth nerve was encountered in 
1 case, with normal vestibular responses on the affected side. Palatoplegia was 
noted in 1 case, without laryngoplegia. Persistent singultus was observed in only 
1 case. This was the only instance of hiccup in the whole series of cases of 
tumor of the brain stem. Mahoney found this symptom in only 2 of 72 cases 
reported in the literature. 

The case of medulloblastoma in this series is the only instance of an intra- 
pontile tumor of this type known to the authors. The patient was a girl aged 5. 
The illness was of three months’ duration. Soon after a fall down some steps, 
paralysis of the left sixth nerve and progressive weakness of the right side of the 
body appeared. There was also impairment of the motor and sensory portions 
of the left fifth nerve. There was no papilledema. 

Bulbopontile metastatic carcinomas are rare, Mahoney having found only 1 in 
53 cases of verified tumor in this region reported in the literature. The first 
case in the present series was that of a woman aged 53, in which there was sudden 
onset of hemiplegia involving the left side about four years after mastectomy for 
carcinoma. After some improvement, about five months later, there was another 
apoplectic episode. In addition to left spastic hemiparesis with homolateral sensory 
changes, paralysis of the right sixth nerve appeared. There were bilateral paresis 
of conjugate gaze, dysarthria and absence of reaction of the pupils to light and in 
convergence. The symptoms were due to an intrapontile tumor, with hemorrhage 
into it, which extended to the level of the trochlear nucleus. The symptoms were 
of seven months’ duration. The second case of intrapontile metastatic carcinoma 
was that of a man aged 46, with an unknown primary focus. Soon after a blow 
behind the left ear he began to complain of double vision, dizziness, vomiting 
and dysphagia. The positive findings on admission were left hemiparesis, with 
homolateral hemianesthesia, left corneal areflexia, palatoparesis on the left, dys- 
arthria, vertical and lateral nystagmus and inconstant mild involvement of the left 
sixth nerve. The absence of vestibular reactions on one side with intact cochlear 
function was noted as an unusual type of dissociation. A markedly defective 
corneal reflex with otherwise intact function of the trigeminal nerve is unusual in 
cases of intrapontile lesions. The dysarthria, dysphagia and laryngoplegia were 
considered as supranuclear (pontile pseudobulbar palsy). 

The only case of astrocytoma on the left side of the pons was that of a girl 
aged 5. The illness began immediately after a fall and injury to the back of 
the head. The child seemed to fall to the left soon after the blow on the head. 
Pains in the back of the head soon appeared. The next day weakness of the right 
hand appeared, and two days later weakness in the right leg was noted. On 
admission, eight days after the onset, typical alternating hemiplegia was noted, 
with paralysis of the sixth and fifth nerves on the left and right spastic hemi- 
paresis; there were complete paralysis of conjugate lateral gaze to the left and 
lateral and vertical nystagmus. The dissociation between anarthria and dysphagia 
was considered unusual. Ptosis on the right side, mydriasis and sluggishness of 
the right pupil were probably neighborhood phenomena relative to the peduncle 
(edema?). The duration in this case, seven weeks, was unusually short. The 
average duration of symptoms in 12 previously reported cases of intrapontile astro- 
cytoma was three years and three months. 


Savitsky, New York. [Arcu. Neurot. & Psycurat.] 


DISEASES OF THE Optic Disk In Serous MENINGITIS. V. Rus, Vestnik. oftal. 
15:77, 1939. 


Five cases of serous meningitis with involvement of the optic disk are reported. 
In 1 of these the condition was descending optic neuritis, in 1 choked disk and in 
3 atrophy of the optic nerve. In 4 cases the treatment with repeated lumbar 
punctures (with five to eight day intervals) gave strikingly good results, as the 
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vision was improved from ability to count fingers to normal. In the fifth case, 
in which the atrophy of the optic nerve was of eighteen months’ standing, with 
marked limitation of the visual field, the treatment was of no avail. The ages of 
the patients varied from 11 to 19 years. 

Rub arrived at the following conclusions: 


1. The optic nerve is frequently affected in patients with serous meningitis in 
the form of optic neuritis, choked disk and atrophy of the optic nerve. 

2. Lumbar puncture is a valuable measure in the diagnosis of the diseases of 
the optic nerve. 

3. Early systematic lumbar puncture is a good therapeutic agent in the control 
of the diseases of the optic nerve in patients with serous meningitis. 

4. In untreated patients with late stages of the disease the lumbar puncture 
may not give the desirable therapeutic effect. 

O. SircHevska. [ArcH. OpHTH.] 


THE ELECTROCARDIOGRAM IN TETANY. E. MANNHEIMER, Nord. med. 1:613 
(March 4) 1939. 


The observation of Aschenbrenner and Bamberger that the QT interval is 
prolonged in cases of infantile tetany is confirmed, and it is stated that this sign 


is almost pathognomonic. WaALLGREN, Goteborg, Sweden. 


ENCEPHALOGRAPHY AND ITs VALUE IN INFANCY. J. StrOMm, Nord. med. 2:1935 
(June 24) 1939. 


The cerebral cavity and the ventricles were filled with air by withdrawing 5 to 
20 cc. of spinal fluid by means of lumbar puncture and replacing it with a slightly 
smaller volume of air. Fifteen cases are reported (jacksonian epilepsy, convulsions 
of unknown origin, hydrocephalus, imbecility [3 cases] and motor disturbance), in 
7 of which the encephalogram was pathologic. 
WaALLGREN, Goteborg, Sweden. 


INTRATHORACIC NEUROBLASTOMA. S. Rupperc, Nord. med. 3:2296 (July 22) 1939. 


A girl of 11 months had increasing weakness of the legs for four days. This 
was thought to be due to poliomyelitis. The child died several days later. At the 
postmortem examination a plum-sized intrathoracic neuroblastoma (identified by 
microscopic examination) was found at the ends of the second to the fourth ribs 
on the right, growing extradurally into the spinal canal and interrupting the 
seventh cervical to the fifth thoracic segments, with marked compression of the 


spinal cord. WaALLGREN, Goteborg, Sweden. 


CRANIOPHARYNGIOMA IN CHILDREN. Otto MeErveL, Nord. med. 4:3374 (Nov. 
18) 1939. 


Three cases of this rather unusual type of intracranial tumor are reported. 
The “first was that of a boy of 8 years, who was first seen Aug. 20, 1936. For 
two years there were headache and a tendency to vomiting, which increased 
during the last two months of life. Papilledema, suprasellar calcified foci, no 
destruction of the sella, increased intracranial pressure and normal spinal fluid 
were present. The partly calcified tumor was extirpated four months later, with 
fatal outcome. 

The second case was that of a boy of 8 years, who was first seen Sept. 21, 
1937. For six months he had exhibited peculiar behavior, uneasiness, deterioration 
of writing ability, awkwardness and unilateral facial paralysis (on the left) but no 
headache. His walk was stumbling; the ocular fundi were normal; suprasellar 
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calcification was present. The spinal fluid showed an increased globulin content. 
He was discharged without operation. 

The third case was that of a girl of 8 years, who was first seen Jan. 17, 1938. 
She had had a period of headache, vomiting and polydipsia in 1934, but since 
then she had been healthy, until April 1937, when it was observed that she drank 
several liters of water daily and complained of headache. In September 1937 
hemiplegia developed on the left side. Epileptic seizures began in January 1938. 
On admission to the hospital she was somnolent and displayed uneasiness, rigidity 
of the arms and legs, anisocoria, pallor of the optic disk, enlargement of the sella 
and a calcified suprasellar focus. She was discharged without operation. 


WaALLGREN, Goteborg, Sweden. 


A CASE OF PFEIFFER MENINGITIS IN WHICH REcoveERY OccuRRED. F. WIGERS, 
Nord. med. (Med. rev., Bergen) 1:919 (March 31) 1939. 


A girl of 2 years had been ill for a fortnight when first seen. There were 
typical signs and symptoms of purulent meningitis. Pfeiffer bacilli were demon- 
strated in the spinal fluid. Treatment consisted of repeated spinal puncture and 
_the administration of polyvalent Pfeiffer serum, sulfanilamide and azosulfamide 
(disodium 4-sulfamidophenyl-2’-azo-7'-acetylamino-1'-hydroxynaphthalene-3’ ,6’-disul- 
fonate). The temperature was normal after seven weeks, and the spinal fluid 
became sterile after eight weeks. The patient was discharged in good health. 


WaALLGREN, Goteborg, Sweden. 


TREATMENT OF STAPHYLOCOCCIC MENINGITIS WITH SULFAPYRIDINE. OLAF SAL- 
VESEN, Tidskr. f. d. norsk. legef6ren. 59:691 (July 1) 1939. 


A boy of 8 years fell ill with an acute infection of the upper respiratory 
tract. A week later symptoms and signs of meningitis appeared. Spinal puncture 
on the fourth day of the illness showed 3,000 leukocytes per cubic millimeter and 
hemolytic staphylococci. He was treated with sulfapyridine (2-[paraaminobenzene- 
sulfonamido] pyridine) for five days; the total amount of the drug given was 
13 Gm. He made a rapid recovery and was discharged in good health eighteen 


days later. WaALLGREN, Goteborg, Sweden. 


A CASE OF STURGE-WEBER DISEASE (ANGIOMATOSIS CuUTIS OCULI ET CEREBRI). 
Hans Utrtk M@ iter, Ugesk. f. leger 101:418 (April 6) 1939. 


A girl of 6 years had had asphyxia at birth. The birth weight was 3,250 Gm., 
and the delivery was instrumental. At 1 year of age paralysis of the left arm and 
ptosis of the left eyelid were observed. At 6 years of age there were marked 
hypoplasia of the left side of the skull, face and thorax and the left arm, S-shaped 
scoliosis, scattered vascular nevi on the face, chest and elsewhere, ophthalmoplegia 
interna on the right side, ptosis of the left eyelid and glaucoma of the left eye. There 
were no calcified cerebral foci. There had been no epileptic attacks, and the 


intelligence was normal. WaALLcrEN, Géteborg, Sweden. 


Psychology and Psychiatry 


Some BEHAVIOR PROBLEMS IN INFANCY AND EarLty CuHiLpHoop. W. F. Lams, 
Kentucky M. J. 38:584 (Dec.) 1940. 


Lamb suggests that physicians always keep in mind that children are young 
adults who need the patience and understanding of all concerned in their efforts 


to become oriented in an adult world. WEIGAND, Indianapolis. 
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PATHOLOGY AND PROGNOSIS OF THE PHASE OF RESISTANCE (TROTZPERIODE). 
ErtcH BENJAMIN, Ztschr. f. Kinderpsychiat. 6:161 (March) 1940. 


This paper represents a nine year study of American preschool children 
varying in ages from 2 to 4 years. The object was to evaluate the “resistance 
phase” shown by these children and to compare the results with those reported 
by German, Swiss and other foreign investigators. One hundred and sixty-seven 
children in the department of child psychiatry of the Henry Phipps Institute, 
Baltimore, were studied. This study constituted a continuation of work done by 
the author in German clinics. 

Basically there exists little difference as to cause and reaction between the 
American and the foreign children thus studied. Poor social influences play a 
dominant etiologic role. (Nine per cent of the children were timid or had various 
fear complexes. The rest may be classed as aggressive. Approximately 5 per cent 
showed evidence of the oedipus complex; masturbation was practiced by 15 to 
16 per cent; 49.7 per cent were “only” children, and 18 per cent gave a history 
of minor or major developmental trouble.) 

Stress is laid on the thesis that the resistance phase is not an occasional 
problem encountered in an occasional child but rather is a social phenomenon to 
be reckoned with and treated as such. The prognosis depends largely on the ° 
degree of understanding with which the child is guided. Jaur, Omaha. 


TREATMENT AND CAUSE OF NOCTURNAL ENURESIS IN CHILDREN. S. I. Vayn- 
BAUM, Sovet. med., 1940, no. 2, p. 32. 


Vaynbaum treated 122 children with nocturnal enuresis. The patients were 
examined by an ophthalmologist, a pediatrician, a laryngologist and a neurologist 
in order to exclude those with myopia, tonsillar infection and helminthiasis. There 
were 21 patients up to 6 years of age, 79 up to 10 and 22 above 10 and below 15. 
There were 59 boys and 63 girls. The treatment consisted of daily injection into 
the gluteal muscles of a 25 per cent solution of magnesium sulfate in doses 
beginning with 0.5 cc. and increasing gradually up to 3 cc. Enuresis became less 
frequent after the first few injections and did not occur after from ten to fifteen 
injections. There were no untoward reactions. The patients were followed up 
for from six months to one year. All but 4 were cured. Three etiologic groups 
were recognized. One group consisted of 10 patients with congenital syphilis. 
They were given antisyphilitic treatment, at the termination of which enuresis 
had disappeared. The second group presented a number of organic, dystrophic 
alterations and generally retarded development, suggesting that the cause of enuresis 
was increased irritability of the detrusor muscle and weakness of the urinary 
bladder. The author does not exclude the possibility of congenital syphilis in 
this group as well. The rationale of magnesium sulfate therapy is based on the 
depressing effect of the drug on the central nervous system, the peripheral nervous 
system and the sensory nerve fibers. The treatment of enuresis calls for strict 
individualization because of the varied etiologic factors. Magnesium sulfate therapy 
appears to be successful in cases in which there is increased irritability of the 
detrusor muscle and spastic bladder. J. A. M.A. 


ENCEPHALOGRAPHIC EXAMINATION OF MENTALLY DeFICIENT CHILDREN. S. 
Aunsj6, Nord. med. 2:1937 (June 24) 1939. 


By suboccipital puncture 25 to 40 cc. of spinal fluid was withdrawn and was 
replaced by 8 cc. of air per 10 cc. of fluid. Nine children with congenital syphilis 
and 19 children with mental defects were examined. Gross mental defects without 
any pathologic changes in the encephalogram were found frequently. On the 
other hand, children with normal intelligence quotients may have pathologic 


encephalograms. WaLtcreNn, Goteborg, Sweden. 
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FINGER SUCKING FROM THE ORTHODONTIC PoIntT oF VIEW. B. KYJELLGREN, 
Nord. med. 3:2918 (Sept. 23) 1939. 


Of 1,200 preschool children, 167, or 13 per cent, indulged in finger sucking 
at 1 year of age or later. Most of these children continued the habit until 4 or 
5 years of age or later. Of the 167 children who sucked their thumbs, 146 showed 
malocclusion, unilateral in most cases and on the side where the finger was 
usually sucked. The deformity of the teeth regresses rather rapidly after the dis- 
continuation of the sucking, except in those cases in which sucking of the lip or 
tongue is present in addition to the finger sucking. 


WaALLGREN, Goteborg, Sweden. 


A Mepicat Pepacocic INSTITUTE FOR PsyYCHICALLY ABNORMAL CHILDREN. 
GuNNAR Nycanper, Nord. med. (Hygiea) 1:115 (Jan. 14) 1939. 


The institute described is a nursery school where psychopathic children are 
supervised and treated during the day. In this way there is always contact with 
the home, and its conditions are carefully studied. The principal object of treat- 
ment is to destroy the child’s anxiety and aggression and to restore his confidence. 
This is realized by enlightenment of the parents and improvement of the home 
milieu, by psychotherapy and by direct environmental influence of the child at the 
nursery school. A follow-up study of the patients treated at the institution 
showed that this type of treatment had been successful in a great number of 
cases and that the results were usually lasting. 

WaALLGREN, Goteborg, Sweden. 


Diseases of the Genitourinary Tract 


EXSTROPHY OF THE BLADDER AND EpiIspapIAS. WILLIAM E. Lapp and Tuomas H. 
LaNnMAN, New England J. Med. 222:130 (Jan. 25) 1940. 


In a report of a study of 15 patients made three years ago the authors empha- 
sized the following points: a three stage operation; the transplantation of the 
right ureter first and of the left two to four weeks later; use of the transperi- 
toneal approach for the ureterosigmoidostomies, without leaving a catheter or guides 
but with the proximal end of the ureter opened widely by a longitudinal split; 
no drainage of the peritoneal cavity; removal of the bladder as soon as is prac- 
ticable after the ureteral transplants and performance of the operation, preferably 
between the ages of 3 and 5 years. 

In the last three years the authors have seen 7 additional patients; so they 
have performed a total of 44 ureterosigmoidostomies on 22 patients with exstrophy 
of the bladder, without mortality. 

In this report they describe in detail a better method of closing the defect in 
the abdominal wall in both sexes and also a method of correcting the epispadias. 


GEGENBACH, Denver. 


Urinary INFECTIONS IN INFANTS AND CHILDREN. BENJAMIN W. Carey, New 

England J. Med. 222:662 (April 18) 1940. 

“Neglected cases of pyuria and urinary infection may result in severe renal 
damage and malignant hypertension. 

“The diagnosis of pyuria or infection in the urinary tract must be made with 
proper clinical and laboratory procedures. 

“Completeness of examination of the genitourinary tract must be emphasized. 

“Adequate therapy of the urinary infection with mandelic acid or sulfanilamide 
or both, following proper bacteriological study of the organism responsible for 
the infection, must be instituted, and maintained until repeated cultures of the urine 
prove that the infection is cured. 
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“Thorough follow-up of patients examined and treated for urinary infections 
must be maintained. Recurrences of the infection may occur even after apparent 
successful treatment, and it is important to relieve the kidneys of further assaults 


bs ” 
as promptly as possible. GEGENBACH, Denver. 


CrypTorcHipisM. A. Laurinsicu, Pediatria 48:217 (April) 1940. 


The author discusses the frequency and the embryologic, etiologic, diagnostic 
and prognostic aspects of cryptorchidism. He makes an interesting suggestion 
with regard to diagnosis, namely, that examination of the child after a hot bath 
will often make known the presence of a testicle which previously could not be 


palpated. Marrtoccio, Utica, N. Y. 


VesicaL Lirurasis IN InFANcy. Cartos Da Gama, Pediat. e puericult. 9:5 
(Sept.-Dec.) 1939. 

A careful study is made of the difficulties encountered in the diagnosis of this 
disorder; even with the aid of roentgenograms diagnosis is difficult, as many 
calculi are not opaque to roentgen rays. Reproductions of roentgenograms amply 
demonstrate this point. Therefore, several methods of exploration and analytic 
investigation are described. 

The operations on the bladder which are employed are then described, and a 
conscientious critique of each method is given. The author believes that the best 
method is hypogastric penetration with fragmentation in situ of any calculi of too 
great size to remove and immediate, adequate washing out of the bladder. He 
believes that this last procedure is important. Although the author has up to now 
obtained satisfactory results, he emphasizes that he is in no position to evaluate 
definitely the merits of his technic because the number of cases was limited. 


Soto, Habana, Cuba. 


LyYMPHOGRANULOMA VENEREUM IN CHILDREN. C. E. Soncx, Nord. med. (Finska 
lak.-sallsk. handl.) 1:370 (Feb. 11) 1939. 


The cases of 5 girls 4 to 8 years of age who had venereal lymphogranuloma 
and whose parents suffered from the same disease are reported. The malady was 
localized in the rectum in both the mother and the child and manifested itself by 
symptoms of proctitis and rectal stricture. Only 1 of the children had inguinal 
lymphoma; 3 of them had hydrarthrosis of the knee joints. In no case could 
the primary lesion be demonstrated. The Frei test gave positive results in all 
cases. The disease was probably indirectly transmitted by the infected bed linen 


of the mothers. WaALtcreN, Goteborg, Sweden. 


A Case or Rena Rickets. H. Bucu, Nord. med. (Hospitalstid.) 3:2223 (July 
22) 1939. 


A 6 year old girl who had had albuminuria since her third month of life dis- 
played the symptoms of fatigue and emaciation. Her weight was 12.2 Kg. and 
her height 102 cm. Genu valgum was present. Albuminuria was observed but 
the urine contained no casts or cells, and its specific gravity ranged from 1.006 to 
1.008. The blood pressure was 105 mm. of mercury systolic and 70 mm. diastolic. 
Examination of the blood showed: nonprotein nitrogen, 72 mg. per hundred cubic 
centimeters; calcium, 10 mg.; phosphorus, 8 to 8.9 mg., and serum phosphatase, 
40 to 68 units (King-Armstrong method). In the urographic examination no renal 
excretion was observed. Roentgen examination of the skeleton showed woolly, 
stippled, moth-eaten, or honeycombed, decalcification, most pronounced at the 
metaphyses. 
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The author is of the opinion that the renal disease is primary and has led to 
hyperphosphatemia, which has given rise to hyperfunction of the parathyroid 
glands, resulting in an increased phosphatase content of the blood and decalcifi- 


cation of the skeleton. WaALLGREN, Goteborg, Sweden. 


A CASE OF RENAL ADENOSARCOMA (MIXED Tumor OF Wits). J. AGERHOLM- 
CHRISTENSEN, Ugesk. f. leger 101:163 (Feb. 2) 1939. 


The mother of an 8 month old boy noticed that he had a painless distention 
of the abdomen. At examination a very large round tumor on the left side and a 
smaller tumor on the right side were found. There was no chemical or macro- 
scopic evidence of urinary changes. Fever and anemia were present. A pyelogram 
showed slight displacement of the pelvis of the left kidney and flattening of the 
pelvis of the right; otherwise the conditions were normal. The boy died three 
months after the detection of the illness. At autopsy it was found that the left 
kidney was transformed into a round tumor, consisting of mesenchymal tissue 
rich in cells with islets and bands of undifferentiated cells poor in protoplasm 
and infiltrations of a glandular type of epithelial cells. Normal renal parenchyma 
was present next to the pelvis and was separated from the tumor by a partially 
perforated connective tissue membrane. The same sort of tumor, of smaller size, 
was found in the right kidney, and there were metastases in the liver and the 


lungs. WaALLGREN, Goteborg, Sweden. 


A CASE OF RENAL INFANTILISM. ANNIE SCHONDEL, Ugesk. f. leger 101:1266 
(Oct. 26) 1939. 


A girl of 4% years had always displayed abnormal thirst. At 3 years of age 
the urine was found to be normal. At 4% years of age she was 92 cm. tall and 
weighed 13 Kg. Her skin was pale. The hemoglobin content was 76 per cent. 
The sedimentation rate was 35 mm. in one hour. There were albuminuria and 
slight leukocyturia, but no bacteria were observed in the urine. The daily 
excretion of urine was 1,100 to 1,300 cc.; the specific gravity varied between 
1.003 and 1.008. Examination of the blood showed: nonprotein nitrogen, 200 mg. 
per hundred cubic centimeters; calcium, 8.8 mg.; phosphorus, 11 mg., and phos- 
phatase, 101 units. Atrophy of the skeleton was demonstrated roentgenographically. 
A test of renal function was not performed. The Wassermann reaction was 


negative. WaALLGREN, Goteborg, Sweden. 


Diseases of the Ductless Glands; Endocrinology 


LYMPHOSARCOMA OF THE MEDIASTINUM PROBABLY OF THYMIC ORIGIN, IN A 
THREE YEAR OLp Boy; RESULTS WITH RADIATION THERAPY. BENJAMIN 
KauFrMan, Arch. Pediat. 57:274 (May) 1940. 


The patient had dyspnea, cyanosis and stridor at birth. At the age of 7 weeks, 
a diagnosis of enlargement of the thymus was made on the basis of roentgeno- 
graphic observations. After two roentgen treatments the size of the thymus was 
decreased and the symptoms subsided. At the age of 15 months symptoms of 
cough and stridor reappeared and again responded favorably to roentgen treat- 
ment. The child was next examined at the age of 3 years and at that time had 
choking spells with stridor. Physical examination revealed that Horner’s syndrome 
was present on the right side, with narrowing of the right palpebral fissure, miosis 
of the right pupil and slight drooping of the right upper palpebrum. No muscular 
weakness was present. The superficial veins over the right eyebrow, the right 
side of the chin and the anterior wall of the chest were dilated. The chest was 
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barrel shaped, with widening of the intercostal spaces and bulging of the right 
axillary region. Dulness and diminished breath sounds were elicited over the 
upper third of the right side of the chest. There was no shift of the mediastinum, 
and the heart action was normal. Roentgenograms and biopsy of a specimen 
obtained by puncture established the diagnosis of a lymphosarcoma. Roentgen 
therapy was given for one month, with improvement of symptoms and marked 
diminution of the size of the tumor. Ten months have elapsed since the last 
treatment. Though the cause of the tumor is uncertain, the author believes that 
there is some likelihood that it originated in the thymus gland. Orr, Buffalo. 


Spescn StupieEs IN CreTins. S. L. Scurerper, I. P. Bronstein and A. W. 
Brown, J. Nerv. & Ment. Dis. 72:169 (Aug.) 1940. 


Thirty-two cretins were studied in the clinics of the University of Illinois 
College of Medicine and the Institute for Juvenile Research in Chicago. The 
object of the investigation was: (a) to determine the extent of the speech sounds 
of a group of thyroid-deficient children, (b) to determine the nature of their speech 
disorders, (c) to compare the speech sounds of this group with those of normal 
children of corresponding age, (d) to compare the extent of the speech disorder 
of each individual subject with that of the other members of his group, (e) to com- 
pare the speech disorders of the group as a whole with those of normal children, 
(f) to establish the relation of the children’s speech to their intelligence quotients 
and (g) to determine the effect of continuous therapy on the children’s speech. 

The technical procedures used are discussed and the results tabulated. Only 
1 child responded to all of the ninety-eight sounds. No child was able to reproduce 
all of the sounds correctly. The relation of age and intelligence quotient to the 
various errors (omission, substitution, approximation and prolongation) showed 
that most of the errors occurred at the lower chronologic and mental age levels. 
Some of the cretins developed language facilities in the short span of six weeks, 


This phenomenon is attributed to the sudden release of the speech mechanism, 
due, possibly, to the enhanced basal metabolic rate incident to therapy. 

The authors conclude that cretins are able to express the majority of elemental 
sounds, their speech ability being at the 4 to 5 year old level. Jaur, Omaha. 


HYPERTROPHY OF THE THyMuS. A. BarcaciiA, Pediatria 48:15 (Jan.) 1940. 
The available information on hypertrophy of the thymus is reviewed. 
Martoccio, Utica, N.Y. 


SYMPTOMS OF HYPERTHYROIDISM IN A CASE OF NopuLarR GoiTer. E. Ponteva, 
Nord. med. (Duodecim) 3:2153 (July 15) 1939. 


A girl 8 years of age began to suffer from chronic polyarticular disease. 
Three years later it was observed that she had a goiter, which progressively 
increased in size. At the clinical examination at 14 years of age, it was noted 
that in addition to the chronic disease of the joints and the very large goiter 
there was also pronounced atrophy of the bones with cystic decalcification at 
the metaphyses. There was 16.2 mg. of calcium per hundred cubic centimeters 
of blood. The basal metabolic rate was 2 per cent. The daily excretion of 
calcium in the urine was 141 to 172 mg. The electrocardiogram showed a PQ 
interval of twenty-two one-hundredths second and a QT interval of thirty one- 
hundreths second. At operation no aberrant parathyroid glands were found in 
or around the nodular goiter. After operation the level of calcium in the blood 
ranged from 9.9 to 10.8 mg. per hundred cubic centimeters. 

WaALLGREN, Goteborg, Sweden. 
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Di1aBETES INSIPIDUS CAUSED BY Boeck’s Sarcor. M. Jersitp, Nord. med. 
(Hospitalstid.) 1:743 (March 18) 1939. 


A 15 year old boy who had been suffering from diabetes insipidus for twelve 
months began to have various signs of Boeck’s sarcoid, namely, roentgen changes 
in the lungs, iridocyclitis, swelling of the parotid gland and universal adenitis. 
Furthermore, there was a cutaneous disturbance, and biopsy of the skin revealed 
Boeck’s sarcoid. The reaction to a Mantoux test with 1 mg. of old tuberculin 
was negative. Presumably, the diabetes insipidus was caused by involvement of 
the hypophysis by the sarcoid process. The Swede Tillgren and the Frenchman 
Lesné have reported similar cases. WaALLcREN, Goteborg, Sweden. 


A CASE oF LAURENCE-Moon-BiepL SYNDROME. NIELS Krarup, Nord. med. 
(Hospitalstid.) 1:822 (March 25) 1939. 


A girl of 14 years, born of healthy unrelated parents, had a brother who 
suffered from polydactyly and cryptorchidism. The girl had all the classic signs 
of the syndrome, namely, obesity, imbecility, genital dystrophy, retinitis pig- 
mentosa, polydactyly and syndactyly. WaLtcreN, Goteborg, Sweden. 


PANCREATOGENIC HEPATOMEGALY IN DIABETIC CHILDREN. B. SOpERLING, Nord. 
med. (Hygiea) 4:3001 (Oct. 7) 1939. 


The cases of 3 diabetic children, 2, 9 and 10 years of age respectively, in 
which there was enlargement of the liver without signs of functional distur- 
bance are reported. There was no splenomegaly. The cholesterol content of 
the blood serum was increased (443 to 263 mg. of cholesterol per hundred cubic 
centimeters). Two of the children showed retardation of growth. Biopsy of a 
specimen of liver obtained by puncture showed a pronounced infiltration of the 
liver cells with fat in 2 cases and infiltration of the Kupffer cells in the third 
case. Steatorrhea was present in 2 of the cases. The state of health was satis- 
factory, and the diabetes was not severe. In all cases the hepatomegaly and 
the other signs disappeared promptly after treatment with pancreatic extract. 
The author believes that the clinical picture described is due to a disturbance 
of the internal and external secretions of the pancreas. 


WaALLGREN, Goteborg, Sweden. 


A CASE oF LAuRENCE-Moon-BiEDL SYNDROME. ARNE GNOSSPELIUS, Svenska 
lak.-tidning. 36:2293 (Dec. 15) 1939. 


A boy 5% years of age who had an older brother who was normal displayed 
the following signs: adiposity of the Frohlich type, hypospadias, mental deficiency 
(intelligence corresponding to that of a child of 3 years of age), polydactyly 
(toes), heredodegenerative retinal changes with hemeralopia,. congenital heart 


disease, genu valgum and strabismus. WaALtcreNn, Goteborg, Sweden 
SN, , . 


TREATMENT OF DIABETES MELLITUS AT A HoME For DIABETIC CHILDREN. KiIR- 
STEN UTHEIM Toverup, Tidskr. f. d. norsk. legeféren. 59:495 (May 15) 1939. 


A report is made on 44 children suffering from diabetes mellitus who were 
treated for three years at a home for diabetic children. None of the children 
died. Their physical and mental development was normal, and their teeth were 
generally free from new caries. The cases of 4 patients not belonging to this 
group are mentioned as illustrating the serious disorders which may occur in 
children whose metabolic balance is unsatisfactory; in all 4 of these cases there 
were retardation of growth and enlargement of the liver. 


WALLGREN, Goteborg, Sweden. 
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Diseases of the Muscles, Bones, Joints and Lymph Glands 


CONGENITAL MYOTONIA IN THE GoaT. G. L. Brown and A. M. Harvey, Brain 
62:341, 1939. 


Brown and Harvey studied a group of goats suffering from a form of con- 
genital myotonia similar to Thomsen’s disease in man. The animals appear 
normal when feeding quietly, but sudden exertion of any kind produces a myotonic 
seizure. When startled, all muscles of the limbs are rigidly contracted, the limbs 
become immobilized and the animal falls. The myotonia is worse after rest and 
tends to disappear after moderate activity. Experiments were carried out to 
determine the nature of the myotonia, whether contraction or contracture, as well 
as the location of the abnormality, whether central or peripheral. By means of a 
needle electrode it was ascertained that the myotonic muscle is in a state of 
incessant oscillatory electrical activity. Tapping the muscle, or even stroking the 
skin, evokes a burst of electrical impulses. The character, size and frequency of 
the impulses suggest that they are the responses of individual muscle fibers. This 
activity is not altered by section and degeneration of the motor nerve, nor is it 
affected by large doses of curarine. 

Myographic studies show that stimulation of the motor nerve with a single 
volley produces a twitch response which differs from the normal chiefly in its 
delay in relaxation. Stimulation at low frequencies, however, results in a decrease 
in this phenomenon, and as stimulation is continued the response may approach 
that of a normal muscle. The delay in relaxation is accompanied by oscillatory 
action potentials, and after a brief period of high frequency tetanus the after- 
discharge may be long lasting. The marked delay in relaxation after a short 
period of tetanus and its disappearance after repeated slow stimuli form a close 
parallel to the changes observed in the intact animal under voluntary movement, 
with sudden exertion or mild activity. 

Intra-arterial injection of acetylcholine in the myotonic animals fails to reveal 
any abnormality in sensitivity to this substance. The contraction produced, how- 
ever, is prolonged. The myotonic muscle also shows normal sensitivity to physos- 
tigmine. On the other hand, the muscles are extremely sensitive to small amounts 
of potassium chloride. Intra-arterial injection of this substance in doses insufficient 
to elicit a response in the normal goat produces a strong contraction associated 
with irregular action potentials in the myotonic animal. The myotonia and the 
mechanical and electrical sensitivity to tapping the muscle may be markedly reduced 
by the administration of quinine. 

From these experiments it is concluded that the myotonic response, being 
accompanied by oscillatory action potentials, is a true muscle contraction and not 
a contracture. The fact that this electrical activity is unaltered by nerve degenera- 
tion or curarization is evidence that the abnormality is in the muscle itself. 
Although abnormalities of the central nervous system may exist, the disturbances 
in the muscle are sufficient to account for the symptoms observed. The essential 
abnormality appears to be a tendency of the muscle fibers to respond repetitively 
to any form of stimulation. This abnormality is in the muscle fiber itself, and 
does not involve the neuromuscular transmitting apparatus. 


Masvcanp, Philadelphia. [ArcH. Neurot. & PsycuHtat.] 


DELAYED OSSIFICATION OF THE TIBIA IN APPARENT CONGENITAL ABSENCE. 
Wa ttace M. DENNISON, Brit. J. Surg. 28:101 (July) 1940. 


The author reports the case of a boy who was admitted to the hospital two 
hours after birth with a deformity of the left leg, which was shorter than the 
right and had a backward and outward curve between the knee and the ankle. A 
roentgenogram revealed no trace of the left tibia. The left fibula was thicker than 
normal and slightly bowed, and the upper end was dislocated to the lateral side 
of the femur. 

An exploratory operation for correction of the deformity revealed that the tibia 
was present and growing at the same rate as the fibula, although another roent- 
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gencgram still showed no trace of it. Roentgenograms made five months later 
showed an osseous center developing in the tibia, and at the end of another four 
months the outline of the cartilaginous shaft of the bone showed clearly. 

The author points out that early amputation is frequently the line of treatment 
adopted in cases of this type, and he suggests that too much stress should not be 
laid on the original roentgen observations and amputation should be delayed, 
because there may be considerable improvement in the usefulness of the limb. 


KeituH, Toronto, Canada. 


PARTIAL CONGENITAL ABSENCE OF THE ULNA: FRACTURE OF THE LOWER END OF 
THE Rapius. M. Pruvacus, Rev. d’orthop. 26:672, 1940. 


The author reports a fracture through the lower radial epiphysis and diaphysis 
in a congenitally deformed upper extremity. The deformity included osseous 
fusion of all bones at the elbow, absence of the lower end of the ulna, absence 
of the thumb and derivation of the index finger and metacarpal and carpal bones 
from the radial bud. The three medial fingers were derived from the ulnar bud. 


TURNER, Evanston, III. 


PaTHOLocic ANATOMY OF ProGressive MyopatHy. S. GracoskI, Bull. Soc. de 
pédit. de Iasi 7:43 (April-June) 1936. 

The author reports on a microscopic study of the muscle fibrils in a case of 
pseudohypertrophic muscular dystrophy. His observations agree with those 
described by Scriban, Bacaloglu and Paulian. There are three illustrations show- 
ing the spiraling, anastomosing breaking and hypertrophy of the fibrils. 


Les.ie, Evanston, Ill. 


A CASE OF SPONDYLOSCHISIS. S. PINELES, MARCULESCU and LazareEscu, Bull. 
Soc. de pédiat. de Iasi 10:41, 1939. 


In addition to hemihypertrophy of the face, the chief malformations in this 
case consisted of a joining in two places of two segments of the vertebral bodies, 
due to congenital absence of the intervertebral disks, and malformations of the 
vertebral bodies, which were divided by a fissure into two segments, called 
hemispondyles. This last malformation is very rare and goes by the name of 
spondyloschisis, somatoschisis or spina bifida anterior. Lesuir, Evanston, Ill. 


Diseases of the Eye 


ANALYSIS OF OPERATIVE RESULTS IN CONCOMITANT CONVERGENT STRABISMUS. 
GLen Grecory Gipson, Arch. Ophth. 23:477 (March) 1940. 


In operating for strabismus one must select the proper muscle for operation 
and determine the amount of correction that should be made. Sixty patients 
were operated on after a thorough study and classification of the deformity into 
grades which expressed its amount and character. The author expresses the 
belief that for the lower grades bilateral recession is best, while recession and 
resection are the operations of choice when the deformity is greater. 


Wescott, Chicago. 


OrtTHoPTICcSs AT THE Crossroaps. EMANUEL Krimsky, Arch. Ophth. 23:619 
(March) 1940. 


Not all ophthalmologists are interested in, nor are they all qualified to give 
the time and attention necessary to, this work. If it is to be done well, it must 
be under the direction of the physician with the help of a technician and with 





880 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


the cooperation of the parents, the school teachers and the child. At present 
the expense is great and the number of trained workers and good facilities is 


small. WEscott, Chicago. 


ANGIOMATOSIS RETINAE. Epwarp P. Ryan, Arch. Ophth. 283:623 (March) 1940. 


A 13 year old boy complained of failing vision in the left eye, the other being 
quite normal. In the left eye there were dilated, tortuous and distorted vessels, 
which covered the disk and extended out over the fundus. There was no cystic 
formation, exudate or hemorrhage and no detachment of the retina. The lesion 
in all probability was a congenital abnormality of the retinal vessels. 


Wescott, Chicago. 


DEVELOPMENT OF THE Eye. WILLIS S. Knicuton, Arch. Pediat. 57:199 (April) 
1940. 
The development of sight as a special sense is described, and the anatomy 
of the human eye is compared with that of the eyes of some of the higher verte- 
brates. Orr, Buffalo. 


SuppEN BLINDNESS IN CHILDREN. Depimos, Ann. d’ocul. 176:605, 1939. 


Under this title, which defines only a symptom of the disease without any 
pathogenic manifestations, there has been described for a long time a pathologic 
state the dominant symptom of which is the sudden appearance of bilateral 
blindness. The author reports such an occurrence in a child about 4 years 
of age. 

He expresses the belief that under this syndrome of sudden blindness in chil- 
dren are included different pathologic conditions which have a common symptom, 
namely, the rapid appearance of blindness, which in his opinion is the result of 
sudden blocking of the retinal circulation (arterial spasm). The term therefore 
indicates not a morbid entity but a syndrome consisting of arteritis and a spasm 
of the central arteries, two pathologic conditions which are frequently present 
also in adults. The first of these two is due principally to hereditary syphilis 
and the second to sympathetic vasomotor disturbance, without a syphilitic caus- 
ation. Other clinical pictures of sudden blindness in children, not accompanied 
by changes in the retinal vessels and in the fundus, may generally be considered 
as having a different anatomic basis (retrobulbar neuritis and cortical blindness). 


S. H. McKee. [Arcn. Oputu.] 


THE PATHOGENESIS OF PHLYCTENAE: AN EXPERIMENTAL Stupy. A. Kats- 
NELSON, Z. KAcHAN and N. Yura, Vestnik oftal. 15:3, 1939. 

The authors attempted to establish the value of the pathogenic disturbance of 
the carbohydrate metabolism and the tuberculous allergic diseases of the eye by 
both experimental and clinical observations (the latter data will be published later). 

A 20 per cent solution of sodium lactate was introduced into the stomach of 
each of 45 rabbits (2 cc. per kilogram of body weight) and was followed by 
instillation of 1 drop of undiluted tuberculin into the conjunctival sac. Part of 
the animals were previously infected with tuberculous emulsion into the ear 
vein. A Mantoux test was done three to four weeks later. The blood was 
examined for sugar by the Hagedorn-Jensen method and for lactic acid by 
Furtsharnach’s method. The eyes were desensitized by instilling 1 drop of a 
1: 1,000 dilution of tuberculin; if there was no reaction, stronger dilutions were 
used until tuberculin of full strength could be used. The experiment was divided 
into several series. These experiments showed that sodium lactate increased 
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the reactivity of the infected rabbit to the extent that the latent sensitized 
conjunctiva reacted by a local inflammation because of the disturbance of carbo- 
hydrate metabolism. There was a flare-up of the tuberculous-allergic process 
in the eye without the local action of an antigen. 

The article is long and lends itself to abstracting with difficulty. It is illus- 
trated with several tables. The conclusions are as follows: 


1. The introduction of sodium lactate causes in animals a hyperergic inflam- 
mation in conjunctivas previously desensitized to tuberculin as a response to local 
instillation of tuberculin. 

2. The same amount of sodium lactate causes a spontaneous inflammatory 
reaction of the conjunctiva in tuberculosis-sensitized animals in the absence of 
local application of an allergen. 

3. In healthy, nonsensitized animals with hyperlacticemia the tuberculin causes 
a transitory reaction in the eye. 

4. In the majority of the cases the hyperergic reaction of the conjunctiva is 
accompanied by hyperlacticemia. The blood sugar is not perceptibly increased. 

5. These experiments confirm the clinical observations of the relation of 
the ophthalmic reaction, the appearance of phlyctenae in subjects overfed with 
carbohydrates; the biochemical findings also confirm that lactic acid stimulates 
the reaction and is not consequent to it. 

6. The role of carbohydrate metabolism, particularly that of lactic acid in the 
pathogenesis of tuberculous allergic diseases of the eye, should be considered 
in the course of desensitizing therapy in phlyctenar keratoconjunctivitis. 


O. SrrcuevsKa. [ArcH. OpHTH.] 


Skin Diseases; Allergy 


RECKLINGHAUSEN’S DISEASE: ITs ELusIvE MANIFESTATIONS AND INTERNAL 
ReitaTions. Oscar L. Levin and Howarp T. BEHRMAN, Arch. Dermat. & 
Syph. 41:480 (March) 1940. 

The authors report cases which illustrate various phases of this syndrome; 

a number of the patients were children. They reach the following conclusions : 
1. There is definite hereditary transmission of the disease as a dominant char- 

acter. 

2. The origin of the tumors is mesodermal, from the perineurium. 

3. Motor, skeletal, sensory and mental disturbances are frequently associated 
with cutaneous features. 

4. Pigmentation without tumor formation is of frequent occurrence. 


Jackson, Iowa City. 


ERYTHEMA ANNULARE RHEUMATICUM (LEHNDORFF-LEINER): REPORT OF A 
Case. Ericn Ursacw and Apotpu Brerer, Arch. Dermat. & Syph. 41: 
515 (March) 1940. 


The attention of the pediatrician has already been called to the question of 
erythema annulare rheumaticum. These authors report a case in which the 
disease had an interrupted course for twelve years and was associated with sub- 
cutaneous nodules. Ultraviolet irradiation was tried in order to increase the 
cutaneous antibodies, with the result that the patient remained free of manifes- 
tations for a time. The authors have come to the conclusion that the cause of 
the disease is ailergic and bacterial. Jackson, Iowa City. 
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THE Rote oF VITAMIN C IN Various CuTANEOUS DISEASES. WALTER F. LEVER 

and Joun H. Tacsott, Arch. Dermat. & Syph. 41:657 (April) 1940. 

No direct correlation was noted between the level of vitamin C in the blood 
and the development of the several diseases of the skin which were investigated. 

Most patients with pemphigus, purpura or generalized exfoliative dermatitis 
had low levels of vitamin C in the blood. The probable explanation is that 
most of these patients had been ill for a long period and had elevated temper- 
atures. There was a wide scattering of values for the patients with the other 
cutaneous diseases investigated. 

Eighteen patients with various diseases of the skin who were treated with 
large amounts of vitamin C showed no coincident improvement. 


Jackson, Iowa City. 


THE EXAMINATION OF THE ALLERGIC CHILD. Mitton B. CoHEN and STANLEY 
Couen, Arch. Pediat. 57:241 (April) 1940. 


Physical examination supplemented by selective laboratory procedures can be 
of as much importance as the history in the diagnosis of allergy and its manage- 
ment in children. Orr, Buffalo. 


TREATMENT OF TROPICAL ULCER (PHAGEDENIC ULCER) WITH PHENOL. ALVARO 
RrBerro pos SANTOS and Jos—e CuNHA, Pediat. e puericult. 8:3 (Sept.-Dec.) 
1938. 


Considering that the known treatments for this disease are highly unreliable, 
the authors proposed treatment with phenol (CsHeO) to the Society of Pedi- 
atrics of Bahia. They state that, to the best of their knowledge, only Manson, 
who in 1908 employed impure commercial phenol, which is highly caustic, had 
used a similar substance. 

This method, according to the authors, is simple, painless and effective. Three 
solutions of crystalline phenol in distilled water, 50, 30 and 15 per cent, are 
used. Topical applications of the 50 per cent solution begins the treatment, the 
operator being careful to swab only the diseased, and not the healthy, tissues. 
The 50 per cent solution is used until suppuration is abolished; the 30 per cent 
solution is then employed till all traces of sepsis have disappeared, and then 
the 15 per cent solution is used until complete healing is obtained. Treat- 
ment is carried out daily, and healing is obtained in fifteen to sixty days, the 
duration of therapy depending on the initial degree of involvement of the tissues. 


Soro, Habana, Cuba. 


NEURONITIS PRODUCED BY THALLIUM ACETATE POISONING AND CURED WITH 
CoNVULSANT Doses OF METRAzOL. CARLOS F. Krumpieck, Rev. d. Hosp. 
d. Nifio 1:5 (March) 1940. 


The author records the case of a 9 year old girl, poisoned with thallium 
acetate while being treated for tinea tonsurans, in which cerebellar and mental 
symptoms demonstrated the action of the drug on the neurons of the cortex and 
the cerebellum. Because all of the common treatments for this type of poisoning 
failed and because he had employed metrazol before in treating similar syndromes 
referable to the nervous system, he used huge doses of the drug in this case, 
until convulsions appeared. A dose of 4 cc. was administered intravenously 
every four days, and four treatments in all were given. The results were 
splendid. 
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He comments on the dangers of using thallium acetate and recommends care- 
ful study of the patient from the neurologic point of view before it is used. He 
also urges the treatment of other patients with toxic neuronitis of this type with 
metrazol, so that his results may be confirmed or rectified. 


Jests Lozoya, Mexico City, Mexico. 


EXTREMELY HicGH LEUKOCYTE COUNT IN A PREMATURE INFANT WITH PEMPHI- 
corp. GusTAVE KLoECKLER, Arch. f. Kinderh. 119:136 (April 5) 1940. 


The case of a premature infant, born during the eighth lunar month, weighing 
1,830 Gm. at birth and admitted to the hospital during the first hour of life, is 
reported. On the fourth day the leukocytes numbered 125,000 per cubic milli- 
meter of blood and on the fifth day 134,000, with a sharp shift to the left. On 
the sixth day blisters appeared and the clinical picture became that of typical 
pemphigus neonatorum benignus due to staphylococci. The appearance of leuko- 
cytosis before the cutaneous change became manifest favors the conclusion that 
the pemphigoid eruption was caused by a hematogenic infection. 

Also reported are 2 cases of pyemia in which definite leukocytosis was present 
for a considerable time before cutaneous manifestations became apparent. 


Aron, Chicago. 


A Case or AcropynitA. MArcutescu and E. Ionescu, Bull. Soc. de pédiat. de 
Iasi 10:27, 1939. 


A case of acrodynia is reported in which death occurred from bronchopneu- 
monia. Histologic examination of the sympathetic ganglions showed poorly stain- 
ing cells with numerous vacuoles in the protoplasm, which was more granular 


than usual. A more detailed study will appear later. Lesuie, Evanston, Iil. 


GRANULOMA ANNULARE. N. Fritzett, Nord. med. 2:1225 (April 22) 1939. 


The patient was a girl of 8% years. When she was between 6 months and 1 
year of age some red papules the size of a rice grain appeared on her leit foot. 
Their number and size increased slowly. Roentgen treatment was*tried, without 
success. She was admitted to the pediatric clinic of Lund, Sweden, seven years 
aiter the beginning of the dermatosis. On the dorsal surface of the left foot 
there were slightly red, rather bright papules of firm consistency, arranged in a 
circle about the size of a walnut. Microscopic examination showed the typical 


picture of granuloma annulare. Wa tcren, Goteborg, Sweden. 


SCLERODERMA. N. Fritzeit, Nord. med. 2:1226 (April 22) 1939. 


The patient, a girl of 6 years, was first seen in September 1937. One 
month previously the skin behind the malleolus and on the lateral part of her 
left foot began to turn white. Later the same changes appeared also on the left 
gluteal region. Gradually, pes equinus of the left foot developed. The involved 
parts of the skin were depigmented, smooth, firm, unelastic and fixed to the 
subdermal integument. The sclerodermic changes were of irregular circumfer- 
ence. In addition to the mentioned localizations of the lesions, there were scat- 
tered pea-sized spots on the trunk. Biopsy showed scleroderma. Orthopedic 
treatment of the pes equinus was undertaken. The cutaneous lesions were 


unchanged six months later. WALLGREN, Goteborg, Sweden. 
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A Case or AcropyntA. H. Karisson, Nord. med. 3:2923 (Sept. 23) 1939. 

A girl 2% years of age had classic signs of the disease. The pronounced 
scaling of the hands and feet evoked a suspicion of scarlet fever. The course 
so far (the illness has lasted three months) has been benign. The district from 
which this case is reported is the most northern section of Scandinavia in which 
a case of acrodynia has been observed. WaALLcrEN, Géteborg, Sweden. 


FaTtaL SERUM SICKNESS FOLLOWING ADMINISTRATION OF ANTIPNEUMOCOCCUS 

Serum. P. Borp MApsen, Ugesk. f. leger 101:940 (Aug. 10) 1939. 

A boy of 13 with severe pneumococcic pneumonia (type I) was treated on the 
fourth day with sulfapyridine (2-[paraaminobenzenesulfonamido]-pyridine), of 
which, in all, 3 Gm. was used, and specific concentrated rabbit serum, admini- 
stered intravenously (120,000 international units). The reaction to a conjunctival 
test for hypersensitivity was negative. The next day he was free from fever, 
and his condition remained good for the following week. On the eighth day 
after the injection of serum the temperature rose; two days later a generalized 
exanthem, arthralgia and rise in temperature to 40 C. (104 F.) developed, and 
the condition was bad. The boy was given calcium tablets and epinephrine. On 
the thirteenth day the temperature rose to 41.6C. (106.8 F.), and he died. At 
autopsy only a localized pneumonic process in the lower lobe of the right lung 


was found. WALLGREN, Goteborg, Sweden. 


Pink DISEASE. JENS JENSEN, Ugesk. f. leger 101:1175 (Oct. 5) 1939. 


The symptoms of the patient, a boy 1% years of age, began after a short 
period of diarrhea and vomiting. They consisted of irritability, tiredness, poly- 
dipsia and erythredema of the hands and feet, with itching, hypotonia and profuse 
sweating. The heart rate was 148 per minute. The Wassermann reaction was 
negative and the blood picture normal. After two months, during which the 
condition was unchanged, a slow regression set in, which ended in complete recov- 
ery. This is the fourth case of the disease reported from Denmark. 


WaALLGREN, GOteborg, Sweden. 


Surgery and Orthopedics 


Report ON MepicaAL Procress: CHILDREN’s SurGERY. Wuti1AM E. Lapp, New 
England J. Med. 220:564 (March 30) 1939. 


In this presentation five subjects are discussed. 


Idiopathic Peritonitis (Metastatic Peritonitis)—This disease is characterized 
by an acute onset, with abdominal pain and vomiting, and sometimes there is a 
history of an infection of the upper respiratory tract or of diarrhea. It is differen- 
tiated from peritonitis of appendical origin in that tenderness becomes more general 
earlier in the course of the disease, the temperature is higher than is usual with 
appendical peritonitis, the leukocyte count is higher and there is greater and 
earlier prostration. 

The present plan of therapy consists in making a small abdominal incision 
with the patient under anesthesia induced by nitrogen monoxide and oxygen anes- 
thesia or local anesthesia may be induced by procaine hydrochloride. As soon as 
the peritoneum is opened, the character of the pus and the appearance of the peri- 
toneum make the diagnosis certain enough to allow the surgeon to avoid further 
exploration. Some of the pus is taken for determination of the causative organ- 
ism, and a drain is inserted. 
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If the organism is a streptococcus, sulfanilamide is administered. If it is a 
pneumococcus of a type against which an antiserum is available, this form of 
therapy is given. 

Wilms’ Tumor (Embryoma of the Kidney)—-Embryoma of the kidney is a 
mixed tumor of great malignancy and congenital origin, and it usually manifests 
itself in the first two or three years of life. Clinical experience suggests that 
metastasis takes place earlier in patients who have received roentgen therapy than 
in those who have not. In the last ten years at the Children’s Hospital in Boston, 
30 patients with embryoma of the kidney have been operated on, with 2 operative 
deaths, which is a mortality under 7 per cent; the condition of no patient has 
been regarded as inoperable because of the size of the tumor. 


Surgical Obliteration of the Patent Ductus Arteriosus—Gross has developed 
a technic by which the patent ductus arteriosus can be exposed and surgically 
ligated. A suitable approach by way of the left pleural cavity has been found 
which gives an adequate exposure of the aortic arch, the pulmonary artery and 
the ductus. Four children, aged 7, 11, 7 and 17 years, withstood the operation 
remarkably well, and no serious postoperative complications developed. 

Subdural Hematoma in Infants and Children—Ingraham and Heyl have in the 
course of the past year presented reasons for a more radical treatment of sub- 
dural hematoma in infants and children. Adults respond satisfactorily to con- 
servative treatment. The chief reason for a different treatment in the younger 
group is the presence in the majority of cases of a definite clot membrane. If no 
membrane is present, drainage of the hematoma through burr holes is satisfactory 
at any age. 

Fluid Needs of Surgical Patients Under 12 Years of Age——A good working 
rule is to make sure that after operation the patient under 6 months of age 
receives and retains approximately 90 cc. of fluid per pound (0.5 Kg.) of body 
weight every twenty-four hours. Physiologic solution of sodium chloride is best 
administered under the skin. Hartmann’s solution, which is made up of sodium 
lactate and calcium and potassium phosphates in physiologic solution of sodium 
chloride, has certain advantages. The great safety factor in administering fluid 
under the skin is that it will not be absorbed faster than the patient can use it. 
Administration of dextrose solution is often necessary to meet the needs of the 
patient. It should not be given under the skin. In giving fluids intravenously, 
10 cc. per pound (0.5 Kg.) of body weight should be the maximum amount given 
an infant under 1 year of age at any one time, and even then it should be given 
slowly. For a patient from 1 to 12 years of age, 5 cc. per pound should be the 
maximum amount given at any one time. The serum protein should not drop 
below 5.0 or 4.5 Gm. per hundred cubic centimeters, for if it does edema will 
surely follow. The serum sodium should not be allowed to drop below 130 milli- 
equivalents per liter. As in any form of drug therapy, an overdose may be more 
dangerous than an insufficient dose. GecenBacH, Denver. 


SurGICAL TREATMENT OF HARELIP AND CLEFT PALATE IN DENMARK. POUL 
FocH ANDERSEN, Ugesk. f. leger 101:1187 (Oct. 12) 1939. 


In Denmark the surgical treatment of harelip and cleft palate has been cen- 
tralized in a special hospital at Copenhagen and is carried out at the expense of 
the state. There is 1 instance of this malformation per 665 births, or an inci- 
dence of 1.5 per thousand. Of the children with this deformity, 9 per cent were 
stillborn and 12 per cent died within the first ten days of life. The author reports 
372 cases. The operation for harelip is performed at the age of 2 months; in 
cases of bilateral harelip each side is operated on separately, with an interval of 
six to eight weeks between the operations. The operation for cleft palate is post- 
poned until the age of 2 years. Light chloroform anesthesia is used. Of 235 
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patients operated on for harelip, 5 died, and of 192 operated on for cleft palate, 
2 died. Later the children attend courses in speaking given at the state institute 


for the correction of speech defects. WaALLcrEN, Goteborg, Sweden. 


Miscellaneous 


ACTION OF SULFUR-CONTAINING COMPOUNDS IN ARSENICAL AND MERCURIAL 
POISONING, WITH REVIEW OF THE USE OF SopiuM THIOSULFATE IN 
DERMATOLOGIC PRACTICE AND REPORT OF EXPERIMENTS ON RABBITS WITH 
Soptum THIOSULFATE, SopIUM P-SULPHYDRIL PHENYL SULFONATE AND 
Soptum FoRMALDEHYDE SULFONYLATE. KATHLEEN B. Murr, EVANGELINE 
STENHOUSE and S. WiLLIAM Becker, Arch. Dermat. & Syph. 41:308 (Feb.) 
1940. 


The authors review the literature and present the results of further clinical 
and experimental studies on the value of sodium thiosulfate and other sulfur- 
bearing compounds and sodium formaldehyde sulfoxylate in the treatment of 
poisoning by various metallic salts, especially those of arsenic and mercury. 

Studies carried out on 123 rabbits poisoned with inorganic and organic arseni- 
cals and mercury failed to show any protective action of sodium thiosulfate or 
sodium p-sulfhydril phenyl sulfonate, as used in various ways. Microscopic 
examination of the kidneys of animals poisoned by sodium arsenate showed the 
same degree of degeneration regardless of whether sodium thiosulfate or sodium 
p-sulfhydril phenyl sulfonate had been given. 

The pharmacologic characteristics of sodium thiosulfate are discussed. It is 
a safe drug to use in the recommended dosage. 

Analysis of the possible modes of action of sodium thiosulfate (reduction, 
alkalinization, diuresis, formation of less toxic metallic sulfides, rendering metallic 
salts soluble and excretable and intravital formation of sulfur) suggests that it 
probably acts by intravital formation of sulfur, a substance which has long been 
used in the treatment of metallic intoxication. Jackson, Iowa City. 


CARCINOMA IN THE YouNG. G. GUTMANN, Frankfurt. Ztschr. f. Path. 52:15, 1938. 


Gutmann discusses the occurrence of carcinoma up to the age of 30. In Ger- 
many the total incidence of death due to carcinoma involving this age group 
amounted to 0.25 out of 10,000, and between the ages of 30 and 60 the incidence 
was 11.5. The author does not believe that on the basis of such statistics any 
definite conclusion can be drawn in regard to either an increase or a decrease 
in the occurrence of carcinoma in the young. It is stressed that females seem 
to be more disposed to have carcinoma than males. This is particularly pro- 
nounced in the younger age group, even when carcinoma of the genital tract is 
not taken into account. It is also stressed that the disposition to have carcinoma 
is more general in the younger age group than in the older. However, it seems 
definitely established that carcinoma is rarer in the young than in the older age 
group. In the age period up to 30 the ovaries or testes, lungs, skin, kidneys 
and intestines are more commonly involved. Rarer is carcinoma of the stomach, 
uterus or liver, and still rarer, carcinoma of the breast or esophagus. It is also 
emphasized that carcinoma in the early age group is more malignant than that 


occurring later in life. O. Sapuir. [Arcu. Paru.] 


A Case or Coat Gas Porsontnc InN Inrancy. S. Biazs6, Orvosi hetil. 84:90 
(March 2) 1940. 
An 8 week old infant lay for two hours in a room which was full of coal 
gas fumes. Although the parents and older brothers, who lay in the same 
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room, remained perfectly healthy, the infant showed symptoms of severe coal gas 
poisoning. The infant became very pale, lost consciousness and had convulsions; 
the muscles became rigid, and trismus developed. The reflexes were very active, 
the breathing became irregular and the pulse rate was 70 to 80 per minute. 
Stimulants, solutions of dextrose and blood transfusions were administered, and 
the infant recovered in six days. Examination of the blood showed the presence 
of the typical carbon monoxide hemoglobin. It seems that infants are especially 


sensitive to carbon monoxide poisoning. Gérrcue, Budapest, Hungary 
’ , ° 


METRAZOL POISONING IN CHILDHOOD. T. Varca, Orvosi hetil. 84:224 (April 
27) 1940. 


A 10 year old girl drank 7.8 cc. of a 10 per cent solution of metrazol. 
The drug had been prescribed for her sister and she drank it secretly. Severe 
poisoning developed, which began with irritative symptoms, that is, vomiting and 
convulsions; later the irritative symptoms suosided and symptoms of paralysis 
appeared, the reflexes were abolished and hypotonia and deep stupor developed, 
with disturbance of the circulation. However, the girl recovered in four days. 


GOTTcHE, Budapest, Hungary. 


STATISTICAL MetHops: A Factor For Goop AND Evit IN MEDICAL RESEARCH. 
W. Werwnstept, Nord. med. (Hygiea) 1:606 (March 4) 1939. 


Wernstedt warns against the increasing tendency to exaggerate the value of 
statistical methods at the expense of clinical and biologic observations and uses 
a recent publication on poliomyelitis to illustrate the errors which may result 
from a wrong interpretation of the comparative values of different methods of 


research. WALLGREN, Goteborg, Sweden. 





Society Transactions 


SOCIETY FOR PEDIATRIC RESEARCH 
A. ASHLEY WEECcH, M.D., President 
MircHe.t I, Rusin, M.D., Secretary 

Annual Meeting, Atlantic City, N. J., May 6-7, 1941 

Afternoon Session 


Tuesday, May 6 
Presidential Address. Dr. A. ASHLEY WeEEcH, New York. 


Appearance and Prevention of Congenital Malformations in the Offspring 
of Rats Fed Various Diets. Dr. Joser WarKany and Dr. Rose C. NELson, 
Cincinnati. 


Congenital malformations were observed in about one third of the offspring 
of female albino rats of the Sprague-Dawley strain which had been reared on the 
Steenbock and Black diet 2965 supplemented with viosterol in oil. The offspring 
of control animals of the same strain fed a stock diet did not show similar detects. 
The defective offspring frequently showed on external inspection shortening of 
the mandible and of the extremities and various degrees of syndactylism. After 
the newborn rats were cleared by the Schultze-Dawson method the skeletons were 
examined. Shortness of the tibia and the mandible and fusion of the ribs were 
the most frequent defects observed. Shortness of the fibula, the radius, the ulna 
and other bones was also seen. Histologic examination of the extremities showed 
abnormal persistence of cartilage in the shafts and impairment of normal endo- 
chondral ossification. 

The addition of 2 per cent of dried pig liver to the deficient diet of the 
mother prevented the congenital malformations of the offspring. The preventive 
factor in liver has not been ascertained yet, but experiments are under way which 
may lead to its detection. Thus, we have already found that an alcoholic extract 
of liver has the same protective effect as dried liver. If a female rat which had 
produced abnormal offspring while on the deficient diet was put on a diet con- 
taining liver the subsequent litter consisted of normal offspring. The results are 
discussed of an experiment of breeding the same male and female repeatedly 
while the female was fed alternately the deficient diet and a diet containing liver. 


Incidence of Congenital Diaphragmatic Hernia in the Young of Rats 
Bred on a Diet Deficient in Vitamin A. Dr. Dororny H. ANDERSEN, 
New York. 


Rats were bred on a diet containing the minimum amount of vitamin A required 
for pregnancy and parturition. Since vitamin A deficiency produces squamous 
metaplasia of the epithelium in sites where it is normally of a columnar type, it 
was thought that the young rats might show abnormalities in the development 
of organs lined with epithelium, such as atresia of the intestine. No such anomalies 
were found. Instead, about 25 per cent of the young rats showed hernia of the 
diaphragm, usually on the right side. A small number of the controls, which 
were fed halibut liver oil, showed the same lesion. Sufficient animals were used 
to permit proof by statistical means that the greater incidence of hernia in the 
experimental animals was the result of the absence of some factor present in 
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halibut liver oil, presumably vitamin A. Repetition of the experiment with 
smaller numbers of rats of another strain has not as yet resulted in the production 
of animals with diaphragmatic hernia. It is therefore probable that both a 
hereditary and a dietary factor are necessary for the production of the hernia. 


Polyps of the Rectum and Colon in Infants and in Children. Dr. Rocer 
L. J. KENNEDy, Rochester, Minn. 


This paper was published in full in the September issue of the AMERICAN JourR- 
NAL OF DISEASES OF CHILDREN, page 481. 


Mechanical Factors in the Expansion of the Lung of the Newborn Irfant. 
Dr. CLEMENT A. SMITH and TAQuE CHISHOLM, Boston. 


In a series of 40 autopsies on stillborn and live-born infants at the Boston 
Lying-in Hospital, the resistance of one lung to artificial inflation has been 
measured. The method used was that of Wilson and Farber, and the resultant 
data agree with theirs in showing that intrapleural negative pressures of 20 cm. 
(or more) of water may be required for the newborn infant to expand his lungs. 
This pressure is above that usually recommended for resuscitating devices and 
considerably above that used in maintaining the breathing of a paralyzed adult 
in a respirator. These facts prompted us to learn what levels of intrapleural 
pressure are attainable by the thoracic muscles of the newborn infant. The 
maximum intrapleural negative pressure of an adult inhaling against obstruction 
is about 95 cm. of water. 

Instead of the intrapleural we determined the intrapulmonary pressure. This 
was read from a manometer connected between a mask over the face and an 
obstruction against which the infant was made to breathe. Readings were taken 
during sustained respiration against partial obstruction and during gasping against 
complete obstruction. 

Forty-six determinations were made on 43 infants; the youngest was aged 
10 minutes, and the smallest weighed just under 3 pounds (1,307 Gm.). The 
maximum negative pressure of forced inspiration was above 20 cm. for all of 
26 mature infants, and for 14 of them it was above 40 cm., the upper limit mea- 
surable by the manometer. In normal infants weighing 4 to 6 pounds (1,814 to 
2,722 Gm.) the pressures achieved were about as large, while a premature infant 
weighing 2 pounds 14 ounces (1,304 Gm.) attained a negative pressure of 25 cm. 
with only a slight indrawing of the thorax. 

It is concluded that the thorax of a healthy newborn infant can exert inspiratory 
efforts almost half as great as those of the adult and that higher pressures may 
be used in resuscitating devices than have formerly been recommended. 


Relation of Diet and the Prothrombin Index of the Blood During the 
Neonatal Period. Dr. SypNey S. GeLtis and Ropert A. Lyon, Cincinnati. 


The prothrombin index of infants tends to fall shortly after birth and to return 
slowly to normal levels within the next few days. The degree and the duration 
of this hypothrombinemia seem to be influenced somewhat by the nature of the 
infant’s diet during the neonatal period. The Kato modification of the Quick 
method was employed for the determination of prothrombin clotting time, and 
observations were made at birth and on each of the succeeding five days. Infants 
who were put at the breast twelve hours after birth and at four hour intervals 
thereafter suffered a considerable decline in the prothrombin index (to an average 
level of 37.2). Additional feedings of breast milk after each nursing checked the 
decline of the prothrombin index at the average level of 56.0, and recovery was 
more rapid. When an evaporated milk formula was offered after each nursing 
the effects on the prothrombin index were even better. A group of infants nursed 
on the same schedule as the groups mentioned were offered an evaporated milk 
formula for the first time thirty-six hours after birth. Although their average 
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prothrombin index fell to fairly low levels, it rose to normal levels more rapidly 
than in the case of the first two groups. When such a feeding was offered after 
each nursing beginning twelve hours after birth, the average prothrombin index 
sank only to 65.1 and rapidly returned to normal levels. 

The influence exerted on the prothrombin index of the infant by various feedings 
administered at different intervals after birth introduces a variable which must be 
taken into account in studies of the prothrombin index, so that the results of one 
observer can be compared with those of another. 


Excretion of Fluorescent Substances in the Urine in Pellagra. Victor 
A. Najjar, Baltimore. 


Varying amounts of two substances, of as yet unknown chemical nature, desig- 
nated as F, and Fe, were found in the urine in cases of nicotinic acid deficiency. 

F, is found. in minute amounts in normal urine but is abundant in the urine of 
patients with pellagra and in that of dogs fed a diet deficient in nicotinic acid. The 
amount of this substance promptly decreases on administration of nicotinic acid. 

F2 is found in normal urine, is absent from the urine of patients with pellagra 
and disappears gradually from the urine of dogs fed a diet deficient in nicotinic 
acid. Its excretion varies directly with the intake of nicotinic acid. 

After administration by mouth to normal subjects of the only substances proved 
effective against pellagra, namely, nicotinic acid, sodium nicotinate, nicotinic acid- 
amide and coramine (a 25 per cent solution of pyridine betacarbonic acid diethyl- 
amide), there was increased excretion of Fo. 


Toxic Effects of Excessive Doses of Desoxycorticosterone Acetate. Dr. 
Hersert C. MILter, New Haven, Conn. 


The injection of 2 or 4 mg. of desoxycorticosterone acetate daily for ten days 
into normal adult rats produces a marked decrease in the potassium content of 
skeletal muscle without changing the concentration of potassium in the serum 
significantly. The potassium lost from the skeletal muscle may amount to 40 per 
cent of the total potassium. Sodium replaces the potassium lost from the muscle 
to the extent of about 1 milliequivalent for every 2 milliequivalents of potassium 
per hundred grams of fat-free solids. The retention of sodium within the muscle 
cell is not associated with any increase in muscle water. Injections of similar 
amounts of desoxycorticosterone acetate daily for a month are not necessarily 
associated with any greater loss of potassium from the muscle than are injections 
for ten days. In an occasional rat abnormally low concentrations of potassium 
may be found in the serum. 

In the cardiac muscle of normal adult rats given daily injections of 2 or 4 mg. 
of desoxycorticosterone for a month, foci of necrosis have been observed to develop. 
The pathologic picture consists of areas of myocardium in which the muscle 
fibers are entirely absent. Some cellular infiltration has taken place in the necrotic 
areas, and early fibroblastic proliferation may be observed. The hearts of rats fed 
a synthetic diet containing known liberal amounts of the vitamin B complex were 
studied after they had been given similar doses of desoxycorticosterone acetate 
for a month. These hearts did not show the marked areas of necrosis present in 
those of the rats fed the stock diet (purina dog chow). 

It is suggested that the responses of some patients with Addison’s disease to 
treatment with desoxycorticosterone acetate, particularly the cardiac failure, are 
related not to the retention of too much salt and water but to the myocardial 
necrosis which apparently accompanies the injection of this substance. 


Factors Influencing Retention of Nitrogen and Calcium in Period of 
Growth: IV. Effect of Estrogen. Dr. JosepH A. Jonnston, Detroit. 


This paper is published in full in this issue of the AMERICAN JoURNAL OF 
DISEASES OF CHILDREN, page 708. 
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Serum Phosphatase as an Aid in the Diagnosis of Cretinism and Juvenile 
Hypothyroidism. Dr. N. B. Tavsor, Brookline, Mass., and Dr. G. HoeFFEL, 
Dr. H. SHWACHMAN and Dr. E. L. Tuony, Boston. 


This paper was published in full in the August number of the AMERICAN 
JouRNAL OF DISEASES OF CHILDREN, page 273. 


Effect of Removal of the Adrenal and Pituitary Glands on the Epiphyses 
of Growing Rats. Dr. THropore H. INGALLS, Brookline, Mass., and Dr. 
DonaLp Hayes, Boston. 


Because of the interrelation of the adrenal and pituitary glands it seemed of 
interest to compare the changes in the tibia in a series of hypophysectomized rats 
with the similar changes in a series of adrenalectomized rats. Forty-seven rapidly 
growing animals, including 20 controls, were used. They were about 8 weeks of 
age and weighed about 100 Gm. 

Roentgenograms and silver and routine histologic preparations of the tibia 
demonstrated the following pathologic changes in the hypophysectomized group 
two weeks after operation: There was diminished thickness of the epiphysial car- 
tilage, so that its appearance in a rat 10 to 11 weeks of age was not greatly 
dissimilar to that in older animals when the rate of growth has begun to slow. 
There was a relatively abrupt change between the layer of flat germinal cells and 
the fully grown degenerating cells, which was interpreted to mean an inhibition 
of cartilage growth. The metaphysis, instead of forming around a series of regular 
finger-like projections of calcified cartilage, was stunted and clubbed, and there 
was almost complete absence of submetaphysial bone formation. Although capil- 
laries could still be discerned in the region of the calcified cartilage, there was a 
conspicuous absence of penetration of single loops into the space occupied by the 
degenerated cell at the base of each cell column, as was the case for the control 
animals, 

Thus, after ablation of the pituitary gland there was every morphologic indica- 
tion of inhibition of growth at the epiphysial plate. 

In those animals of the adrenalectomized group which survived operation for 
as long as ten days or whose life was prolonged by the injection of small amounts 
of adrenal extract, a picture similar to though more acute than that previously 
described developed within two weeks. Roentgenograms and silver and routine 
histologic preparations demonstrated stunting of the uncalcified cartilage, irregu- 
larity and dwarfing of the calcified cartilage, absence of metaphysial bone forma- 
tion and absence of the regular penetration of capillary loops into the calcified 
cartilage. 

In summary, a failure of endochondral bone formation similar to that which 
follows hypophysectomy was demonstrated after ablation of the adrenal glands. 
However, the departure from the normal and the demineralization of the bone 
seemed more acute and widespread than was the case for the hypophysectomized 
animals in the same length of time. 

It is evident that the normal functioning of the adrenal gland is as essential 
for continued growth of the epiphysial plate of the rat as is the normal functioning 
of the hypophysis. It is suggested that the atrophy of the adrenal cortex which 
has been shown to occur after hypophysectomy may be a major factor in the 
interruption of growth which also follows that procedure. 


Morning Session 


Wednesday, May 7 


Nature of Nonparalytic and Transitory Paralytic Poliomyelitis Produced 
in Rhesus Monkeys by Inoculation of Human Virus. Dr. Avserr B. 
SaBIn and Dr. Ropert Warp, Cincinnati. 


The occurrence of nonparalytic poliomyelitis in monkeys inoculated with human, 
or first passage, virus was proved by histologic examination of the nervous system 
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and by isolation of the virus. The nonparalytic infection was almost invariably 
associated with the destruction of an appreciable number of motor nerve cells in 
the spinal cord, and failure of the process to progress seemed to depend on the 
establishment of an equilibrium between the host and the virus, in which the latter 
occasionally persisted in an active state, since it could produce the typical paralytic 
disease on passage to other monkeys. While there were no reliable clinical or 
laboratory criteria, the diagnosis of nonparalytic poliomyelitis was made when the 
following changes were found in the spinal cord: (a) outfall of neurons, confirmed 
by the presence of the reaction of degeneration in the nerve roots, and (b) foci of 
glial infiltration and perivascular cuffing in the gray matter. Anterior horn cells 
showing diffuse chromatolysis and acidophilic, intranuclear inclusions were present 
two days after the disappearance of paralysis of short duration, and nerve cells 
with marginated Nissl substance and eccentric nuclei were found side by side with 
obviously older lesions in monkeys with nonparalytic poliomyelitis. These cytologic 
changes were not present in monkeys killed during still later stages of the disease. 
The transitory character of the paralysis in some monkeys may depend in part on 
the fact that apparently normal function can be carried on with less than the normal 
number of nerve cells and in part on the probability, which is not proved, that not 
all nerve cells attacked by poliomyelitis virus are irreversibly damaged. 

The demonstration in the present study that monkeys do not need all of their 
anterior horn nerve cells for apparently normal function and that under certain 
conditions the host may achieve an equilibrium with the virus before a sufficient 
number of nerve cells is destroyed to produce paralysis has a definite bearing on 
the interpretation of abortive and nonparalytic poliomyelitis in man. It shows, 
for example, that for the infection to be nonparalytic the progression of virus need 
not necessarily be halted before it reaches the spinal cord. It is also important 
to note that the evidence indicates not only that the virus can reach and attack 
the spinal cord in a nonparalytic infection but that it may persist for a considerable 
period. In this respect one cannot help but wonder whether certain activities or 
conditions may not be capable of upsetting such an equilibrium, and one recalls 
the frequency with which in certain cases human paralytic poliomyelitis occurs 
within about twenty-four hours of severe exertion or excessive exercise. The 
short interval between the exertion and the onset of paralysis suggests that the 
virus must have already been present in the central nervous system at the time, 
and the question naturally arises whether an infection which might have remained 
nonparalytic could thus be changed into the paralytic disease by a disturbance in 
the equilibrium which may exist between the host and the virus. 


Serologic Activity of Extraembryonic Fluids of Chicks Infected with 
Virus of Influenza A. Werner HENLE, Philadelphia. 


Several mouse-adapted strains of influenza A virus have been transferred to 
chick embryos by injecting 0.5 cc. amounts of mouse lung filtrates or pooled 
extraembryonic fluids through the air space into the allantoic sac of fertile eggs 
which previously had been incubated for nine to ten days. After further incubation 
for twenty-four to forty-eight hours the extraembryonic (amniotic and allantoic) 
fluids were harvested together; they were studied separately in only a few 
experiments. 

Both of the extraembryonic fluids were rich in virus. Since these virus 
preparations are obtained without the grinding of tissues, they seem particularly 
suited for studies on the purification of influenza virus, because the interference of 
normal cellular components is reduced considerably. The low content of nonviral 
proteins (total protein, 0.03 to 0.05 per cent) in this fluid in conjunction with its 
high virus titer suggests its suitability as a vaccine. When produced under certain 
conditions the fluids, and the allantoic fluid in particular, contain a satisfactory 
titer of complement fixation antigen and show a flocculation phenomenon when 
mixed with convalescent or immune serums. 
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The complement fixation and flocculation antigens appear in the fluids simul- 
taneously but decidedly later than the infectivity. In order to obtain sufficient 
complement fixation antigen, the allantoic sac should be inoculated with a dose 
of virus sufficiently small to allow the embryos to survive.for at least thirty-six 
hours. The length of survival naturally depends on the size of the dose of virus 
used as inoculum. 

It was found that under these conditions the allantoic fluid regularly contained 
complement fixation and flocculation antigens, while the amniotic fluid frequently 
reacted negatively to tests for the antigens, and if the reaction was positive, it was 
always weaker than that of the allantoic fluid. This fluid, on the other hand, in 
the presence of convalescent serum, frequently gave a complete fixation of com- 
plement in a dilution of 1:32. It can be heated to 56 C. for twenty minutes or 
dried from the frozen state and redissolved in distilled water without serious loss 
of activity. No anticomplementary activity was noted. 

The pooled extraembryonic fluids were used as antigen for the study of human 
serums obtained during a recent epidemic of influenza A in a closed institution. 
In all cases of influenza A in which there was a distinct rise in complement-fixing 
and neutralizing antibodies or in which the virus had been isolated (18 cases 
altogether) the result of the flocculation test was positive, with 1 exception. The 
flocculation seems to be correlated with the amount of complement-fixing anti- 
bodies in that only serums with a titer of more than 1:8 showed a distinct 
flocculation while those with a titer below this showed doubtful reactions or none 
at all. In 1 case the patient apparently did not suffer from influenza A, since no 
rise in antibodies occurred and, correspondingly, no flocculation was noticed. 


Relation Between the Virus of Influenza A and Filtrable Components of 
Normal Lung. Lesire A. CHAmsers, Philadelphia. 


Particles sedimented by centrifugation at moderately high speed from Berkefeld 
filtrates of emulsified lung from mice infected with influenza possess the major 
part of the infectivity of the original filtrate even after repeated washing. Normal 
mouse lungs yield quantitatively similar sediments. The normal and the infectious 
sediments have been studied simultaneously by means of detailed chemical analyses, 
dark field examination, observation with the electron microscope, specific staining 
and pycnometric and spectroscopic examinations. No significant differences between 
the normal and the pathogenic particles have been found, except the infectious 
property. 

Such evidence indicates that a component of normal lung either acquires infec- 
tivity by some unknown structural rearrangement or adsorbs an infectious unit 
of much smaller size than that indicated by ultrafiltration studies. Extremely 
high infectious titers in a small percentage of the purified preparations and failure 
to sediment completely the infective portion of some preparations of mouse lung 
filtrates point toward the latter view. Furthermore, antiserum against particles 
derived from normal mouse lungs extensively agglutinates the infectious prepara- 
tions, and the agglutinate contains the major part of the infectivity. This suggests 
a carrier function of the normal cell constituent. 

As a result of a search for a source of virus relatively free from cellular 
elements, it was found that the extraembryonic fluid harvested from infected chick 
embryos is usually fatal for mice in high dilutions. A large part of the infective 
portion fails to sediment under conditions which remove it almost completely from 
mouse lung filtrates. Sedimentation and diffusion data indicate an infectious unit 
of relatively small size, probably of the order of 10 millimicrons in diameter. 

Adsorption with normal lung particles removes most of the infectivity from 
the extraembryonic fluid and transfers it to the particles. This strongly supports 
the concept of a carrier role for the normal cell particles. 
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Effect of Refined Antipertussis Rabbit Serum on the Humoral Antibody 
Titer in Pertussis. Dr. WiL1AmM L. Braprorp, Henry W. ScHeErpP, Pu.D., 
and Dr. ANNE M. Brooks, Rochester, N. Y. 


This paper was published in full in the September issue of the AMERICAN 
JOURNAL OF DISEASES OF CHILDREN, page 492. 


Urea Clearance of Premature Infants. Dr. Harry H. Gorpon, Dr. Haroip 
E. Harrison and Miss HELEN McNamara, New York. 


The present study of renal function of premature infants was stimulated by 
two considerations : 

1. We observed that some premature infants became edematous when their 
feedings were changed from human to cow’s milk mixtures of similar organic and 
fluid content. (This was found in subsequent studies of water and electrolyte 
exchange to be due to a lag in the excretion of the additional minerals ingested in 
the cow’s milk feedings.) 

2. We hoped that determination of the minimal fluid requirements of premature 
infants, a matter of some practical import, might be aided by a study of renal 
function, since the kidneys are the organs charged with the maintenance of osmotic 
relationships in the face of low water intake. 

The present report presents the results of 33 observations on the urea clearance 
of 13 premature infants and 10 observations on that of 7 full term infants ranging 
in age from 7 to 70 days. The infants were fed diets containing 4 to 6 Gm. of 
protein and, with 1 exception, 130 to 220 cc. of fluid per kilogram. 

The urea clearance was determined from the excretion of urea in the urine 
plus that of ammonia over approximately twenty-four hour periods and the blood 
urea determined at the beginning and at the end of the periods. This twenty-four 
hour method for determining clearance was particularly suited for work with 
premature infants, since, without catheterizaticn, errors were minimized which 
mighf ensue from incomplete emptying of the bladder for short periods and since 
the feeding to these infants of their daily diets in 6 or 8 aliquots “all around the 
clock” minimized fluctuations in blood urea. 

The mean urea clearance for the prematurely born infants was 15 cc. per 
square meter per minute (range, 9 to 24 cc.) and for the full term infants 20 cc. 
per square meter per minute (range, 14 to 31 cc.). The difference between the 
means was three times the probable error of the difference. The mean values 
for both groups of younger infants are considerably lower than those reported for 
older infants and for adults. For 1 of 2 full term and for each of 8 premature 
infants there was with increasing age a rise in the urea clearance of from 20 to 
85 per cent of the initial level. In the case of 4 infants studied originally when 
the fluid intake was from 110 to 145 cc. per kilogram, increasing the fluid intake 
increased the flow of urine (initially, 0.05 to 0.20 cc. per minute, or 0.4 to 1.0 cc. 
per square meter per minute) by 25 to 100 per cent but did not improve the urea 
clearance. 

The relation of the anatomic structure of the glomerulus to the defect in urea 
clearance is discussed. 


The Specific Dynamic Action of Amino Acids in Infants. Dr. MARGARET 
Dann, New York. 


A series of observations on the calorigenic effects of three amino acids was 
made on premature and full term infants, a respiration chamber indirect calorimeter 
of the open circuit type being used. An amino acid, aminoacetic acid, phenylalanine 
or tyrosine, was administered by mouth along with a small portion of the infant’s 
regular formula (human milk or cow’s milk), and the basal metabolic rate was 
determined for several hours in successive periods, usually of one half hour each. 
Each observation on the effects of an amino acid was either preceded or followed 
within one to three days by a control observation, in which the same amount of 
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formula alone was ingested. Only values for those periods in which the infant 
was quiet were included. 

In eight observations in which phenylalanine was given in doses of from 0.43 
to 2.0 Gm. per kilogram of body weight (a total of 1.0 to 7.3 Gm.) there was a 
consistent complete absence of increase in heat production for a period, in some 
cases, of as long as six hours after ingestion. Tyrosine in amount of 0.47 to 
2.0 Gm. per kilogram of body weight (a total of 1.0 to 4.9 Gm.) also failed in every 
instance to produce any specific dynamic action. In fact, for all of the premature 
infants given these two amino acids a decrease in caloric output was noted. The 
possibilty of poor absorption was excluded by the appearance in the urine in 
several cases of large quantities of derivatives of these amino acids. Urinary 
nitrogen was usually only slightly increased if at all. 

In contrast to the absence of specific dynamic action from the ingestion of 
tyrosine and phenylalanine, it was possible by administration of aminoacetic acid 
to produce a significant increase in heat production, from 6 to 16 per cent above 
the control value, in 4 subjects to whom doses of more than 1 Gm. per kilogram 
of body weight were given and in 1 of 4 subjects who received a smaller dose. 
A rough parallel between the extra heat production and the extra nitrogen excre- 
tion was apparent. 

Investigators have repeatedly demonstrated in dogs and other animals large 
calorigenic effects from the administration of phenylalanine and tyrosine in doses 
comparable to those which produce no such effect in infants. In view of the 
demonstration by Levine, Marples and Gordon (Science 90:620, 1939) of a striking 
alteration in the metabolic pathways followed by these aromatic amino acids 
under certain circumstances in infants, it is suggested that the energy-producing 
reactions which ordinarily contribute in the adult animal to the specfic dynamic 
action may be largely supplanted by a different series of reactions in infants under 
the conditions of the observations reported here. The possibility of a depressant 
action of these phenyl compounds on the metabolic rate of premature infants is 
not excluded. 


Amino Acid Studies. Dr. Etvrra GortrscH and Dr. Jonn D. Lyrrtte, 
New York. 


The behavior of the plasma amino acids in the normal and the hypoproteinemic 
dog after intravenous injection of casein hydrolysate was studied. In the normal 
dog the plasma is rapidly cleared of amino acids. Early in the development of 
hypoproteinemia, after only one week on the low protein diet, the level of amino 
acids in the plasma rises higher immediately after injection and returns to normal 
more slowly. As hypoproteinemia progresses these differences are exaggerated 
until a maximum retention exists. Necropsy reveals hepatic damage early in the 
course of hypoproteinemia, and hence it seems that the failure to clear the plasma 
of amino acids might be due to injury to the liver. No correlation was shown 
between the gradual decline in the level of albumin in the serum and the level of 
amino acids in the plasma. The level of amino acids in the plasma tends to 
remain within normal limits until the level of albumin in the plasma falls below 
2.0 Gm. per hundred cubic centimeters. 

Simultaneously with the intravenous loading curves urea and amino acid 
clearances were determined. In both the normal and the hypoproteinemic dog the 
urea clearance was elevated by the intravenous injection of amino acid. Only small 
amounts of amino acid were excreted in the urine, so that the amino acid clearance 
was usually under 1 cc. per minute per square meter. However, when the level 
of amino acids in the plasma of a normal dog was kept above 8 mg. per hundred 
cubic centimeters significant amounts of amino acid were excreted and the amino 
acid clearance was estimated at 44 cc. per minute per square meter. In this experi- 
ment the ingestion of d,l-alanine increased both the urea and the creatinine clear- 
ance. Although no acidosis was present, increased urinary excretion of ammonia 
resulted from the ingestion of d,l-alanine in the normal dog. 
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Regulation of Body Temperature of Premature infants Studied by Means 
of a Simplified Calorimetric Technic. Dr. RicHarp L. Day, New York. 


A calorimetric technic is presented by which the thermal conductance of pre- 
mature infants can be studied in a manner similar to that used for adults by 
Le Fevre, Burton, Winslow and Gagge and by Hardy and DuBois. These workers 
have shown that changes in the rate of conductance of heat from within the body 
to the surface can be measured and are proportional to changes in the total 
peripheral circulation. For the calculation it is necessary to know the total heat 
loss, the rectal temperature and the cutaneous temperature. Although a fair idea 
of the heat loss of adults can be obtained under comfortable environmental con- 
ditions from a knowledge of the heat production and the storage of heat as 
measured by the rectal temperature, in making determinations for ‘premature 
infants, who are undergoing marked changes in body temperature, it is necessary 
to measure heat loss directly. This was done by means of a calorimeter con- 
structed by Day and Hardy, which is much simpler to operate and cheaper to 
build than conventional direct calorimeters. Rectal temperature was measured by 
a thermocouple and cutaneous temperature by a Hardy radiometer and also by 
thermocouples attached to the skin. 

The results thus obtained are much more significant than those based on 
cutaneous temperature alone, since the latter are affected by the temperature of the 
air and by sweating independently of the circulatory rate. 

Twenty-three observations were made on 10 premature infants, all of whom 
were thriving. None weighed less than 1,500 Gm. 

The data show that vasodilatation in warm air and vasoconstriction in cool air 
were as great in these infants as in adults, but there are not sufficient data to 
enable one to say whether the response to changing air temperature is as prompt 
or as precise as is the case with adults. 


Changes in the Adrenal Glands in Cases of Icterus Gravis with Erythro- 
blastosis. Dr. James F. Rrnewart and Dr. Francis Scorr SMyTs, 
San Francisco. 


We first noted degenerative changes in the adrenal cortex in the cases of 
twins with icterus gravis, which terminated fatally, in 1935. In 1 case there was 
marked degeneration of the fetal cortex, and in the other the degeneration was 
less extensive but was more advanced than the involution which normally occurs 
in the first two days of life. Subsequently, we have examined the adrenal glands 
in a total of 9 cases. 

In 8 of the 9 cases there were degenerative changes in the fetal portion of the 
adrenal cortex which have been classified as moderate or marked. The outer, or 
true, cortex has shown no noteworthy abnormality. In 1 case, in which only one 
gland was available for study, there was mild degeneration, which may have been 
nothing more than normal involution. The most prominent zone of degeneration 
was in the deeper portion of the cortex. Gross vacuolation of the cytoplasm was 
prominent; the nuclei showed lytic or pyknotic changes. In some cases nuclear 
fragmentation and leukocytic infiltration were observed. In several cases there 
were scattered cortical cells with large hyperchromatic nuclei. It is of interest 
that in two studies of the postnatal involution of the fetal cortex abnormalities 
have been noted in this condition. Benner observed “hyperchromatic cells in the 
inner half of the foetal cortex” in 2 cases of kernicterus, and Yasukawa described 
extensive fatty degeneration of the fetal cortex in a case of congenital edema with 
erythroblastosis. 

The significance of this adrenal abnormality is not apparent. Others should 
study the adrenal glands in this condition to determine whether an abnormal 
degeneration of the fetal cortex is regularly associated. The function of the fetal 
cortex and the significance of its normal involution are not known, and one should 
not speculate too freely on the significance of abnormal involution. While it may 
be a secondary effect of the disease, it may play a more direct role. Clinical 
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observations suggest a possible correlation of the adrenal abnormality in those 
cases which terminate in cyanosis, shock and hyperpyrexia despite early transfusion. 

It seems wise to make more detailed endocrine studies both by anatomic and 
by physiologic methods. A possible unrecognized endocrine abnormality in the 
maternal organism should be considered. 


The Velocity of Blood Flow in Infants and in Young Children Deter- 
mined by Means of Radioactive Sodium. Dr. Joun P. Hupparp, Boston. 


The velocity of blood flow in infants and in young children has apparently 
never before been measured, partly because of the difficulties involved in adapting 
to work with infants the methods which have proved so useful with older subjects. 
Recognition of the need of a completely objective method prompted the use of 
radioactive sodium as the test substance. The rate of circulation was determined 
as the time elapsed between the injection of the radioactive material into one arm 
and its arrival in the other arm, which was detected by a Geiger counter. 

The radioactive sodium was prepared in the cyclotron of the department of 
physics of Harvard University. After suitable bombardment, activated sodium was 
properly dissolved, neutralized, filtered and sterilized so that it could be injected 
intravenously in the form of sodium chloride. The activity of the resulting solu- 
tion was carefully checked and rechecked. It was then made up to a concentra- 
tion of 2 to 5 per cent sodium chloride, at which concentration the test dose of 
2 to 5 microcuries per kilogram of body weight was contained in less than 1.0 cc., 
usually in 0.1 to 0.5 cc. From several different points of view this dose can be 
considered well within the limit of safety. Preliminary trials with adults showed 
it to be completely innocuous. 

In actually performing the test the radioactive sodium was injected into one 
arm while the opposite hand was held close to a Geiger counter, which was 
shielded by several inches of lead. From the counter a circuit was arranged so 
as to record the arrival of the radioactive material on a waxed tape running at 
constant speed. Spot graphs were then prepared from which fairly accurate and 
completely objective determinations of the circulation rates could be made. 

By this method the rate for 22 children ranging in age from 2 to 12 years was 
found to average eleven seconds, with a range of five to seventeen seconds. The 
rate for 14 infants between 6 weeks and 22 months of age averaged seven seconds, 
with a range of three to twelve seconds. It is hoped that these values for circu- 
lation rates of infants and of children may serve as a background for further 
studies, some of which are now in progress. 





Book Reviews 


Foundation of Short Wave Therapy. Physics—Technics—Indications; an 
Introduction to the Physico-Technical Principles and Medical Applications of 
Short Electric Waves for Physicians and Biologists. Physics and Technic by 
Wolfgang Holzer; Medical Applications by Eugen Weissenberg. Translated 
by Justina Wilson and Charles M. Dowse. Price, $5.00. Pp. 228, with 53 
illustrations. New York: The Chemical Publishing Company, 1940. 


Nearly six years have elapsed since this text was first translated from the 
original German, and though its contents have in no way been revised it still must 
be regarded as one of the impressive contributions on the subject. It is apparent 
that the American publisher has merely purchased the surplus stock of the British 
publishers ; the only feature new in this format is the presence of two pasted labels 
which refer to sales propaganda and the domestic address of the sales distributor. 
Because one recalls the laudatory reception of both the German and the English 
edition in America, one cannot but express deep regret at the circumstance which 
made it impossible for the Viennese authors to revise the book according to the 
high standards established in their initial contribution. The last heard of the 
authors was that Holzer was in forced service on the Continent and Weissenberg 
was in protective custody in England, both occupied with problems foreign to their 
talents and callings born out of the present European events. 

It is fairly certain that if conditions had permitted some portions of this book 
would have been liberally revised and amplified. Unquestionably, the increasing 
medical orientation toward short wave therapy would have prompted Weissenberg 
to introduce a more complete and no doubt richer clinical evaluation of such treat- 
ment, and perhaps he would have defended his position with reference to the value 
of the so-called athermic dosage from short wave generators of small output. 

The lapse of time gives one perspective, and today it is possible to assert that 
the medical profession is in full accord with the views expressed by Holzer in the 
section entitled “Physics and Technics.” Time has confirmed the opinions promul- 
gated in those pages with reference to the value of simple technics, and experience 
has confirmed the early impressions that what this book needed most was informa- 
tion of a broader clinical nature along the lines outlined and implied in the original 
text. 


Lectures on Diseases of Children. By Sir Robert Hutchison and Alan Mon- 
crieff. Price, $6.75. Pp. 471, with 107 illustrations. Baltimore: The Williams 
& Wilkins Company, 1941. 


This book is a collection of thirty-nine lectures intended primarily as an intro- 
duction to pediatrics for undergraduzie students. It is well written and contains 
many excellent illustrations. The authors have stressed the treatment of the 
various conditions considered in the book. 

The book has been completely revised and reset. The subject matter of the 
first twenty-four lectures is divided into four sections. The first section deals 
with the examination of children, infant feeding, the premature infant and some 
diseases of the newly born; the second is concerned with diet, disorders of nutrition 
and derangements of the gastrointestinal tract; the third covers congenital syphilis, 
tuberculosis, rickets, including achondroplasia, infantile scurvy and acrodynia and 
the fourth rheumatism and diseases of the heart and respiratory tract. Other 
subjects discussed include the nervous and hemopoietic systems, the liver, the 
meninges and the skin. An outstanding feature of this book is the discussion of 
well known pediatric symptoms and their diagnostic significance. Consideration is 
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given to behavior problems, convulsions, paralyses, mental deficiency, chronic 
splenomegaly, abdominal pain, fever of obscure origin and infantilism. 
The index is adequate. 


Essentials of Endocrinology. By Arthur Grollman. Price, $6.00. Pp. 480, 
with 74 illustrations. Philadelphia: J. B. Lippincott Company, 1941. 


The aim of this textbook of endocrinology is, according to the author, “to bring 
together into a single volume the vast subject matter dealing with the hormones.” 
This enormous task has been well accomplished. The chief divisions of the book 
deal with the endocrine glands of the cranial cavity, the branchiogenic organs, the 
endocrine organs of the abdominal cavity, the hormones of the reproductive system 
and the hormones derived from nonendocrine organs. The anatomy, histology, 
embryology and comparative anatomy of the individual glands are mentioned 
briefly; a thorough discussion of their physiology and pharmacology foilows, and 
a concise description of the clinical syndromes attributed to disturbances of each 
gland is added. The author does not attempt to simplify complicated problems, 
and his cautious and critical attitude toward moot questions deserves special com- 
ment. References are appended to each chapter for the benefit of the reader 
interested in special topics. It should be pointed out to the pediatrician that this 
book is not essentially concerned with clinical endocrinology. However, clinical 
questions are well, though relatively briefly, presented. Facts and theories are 
always distinguished. A table of some commercially available endocrine products 
and their standardization is presented. To any one who intends to study the 
essentials of endocrinology this book can be highly recommended. 


School Health Services. By W. Frank Walker and Carolina R. Randolph. 
Price, $1.50. Pp. 174, with no illustrations. New York: The Commonwealth 
Fund, 1941. 


The body of this book consists of a detailed statistical analysis of the health 
records from 1930 through 1936 of 58,000 children in six counties of Tennessee. 
Results are judged principally on the basis of the correction of defects which. were 
pointed out in previous physical examinations, the increase in the number of chil- 
dren receiving immunization against diphtheria, typhoid fever and smallpox and the 
decrease in physical defects in the whole group. In the foreword, W. Carter 
Williams, M.D., commissioner of public health of the state of Tennessee, sum- 
marizes the practical suggestions resulting from the study as follows: 

“The results suggest the unproductivity of the frequent medical examination 
and other routine procedures; the relatively greater importance of service to the 
younger versus the older group in elementary school; the value of having a parent 
present at time of physical examination; and the importance of applying the usually 
meager resources of the community where they will do the most good even though 
this may be contrary to past practice and public sentiment. 

The study clearly shows the value of a coordinated program of child, parent, 
and teacher training in the development of a broader knowledge and practice of 
healthful living for the individuals of the community.” 


The March of Medicine. New York Academy of Medicine Lectures to the 
Laity. Price, $2.00. Pp. 154, with no illustrations. New York: Columbia 
University Press, 1941. 


The “March of Medicine” is a compilation of six lectures for the laity offered 
by the New York Academy of Medicine in 1941. The papers were written by 
Abraham Meyerson, Perrin H. Long, Paul Reznikoff, Thomas M. Rivers, Richard 
H. Hutchings and Chevalier Jackson. In a concise, clear and interesting style 
these men have given the historical background, the present advances and the 
possibilities for the future in the fields of mental inheritance, chemotherapy, 
hematology, study of the viruses, care of the mentally ill and, finally, bronchoscopy. 
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Although written for the laity, this book should be interesting to those members of 
the medical profession who enjoy reading about the historical development of 
modern scientific medicine. The volume is most readable and should be a valuable 
source of information for the layman. 


El sindromo neuro-psiquico y las manifestaciones neurolégicas de la fiebre 
tifoidea en el nifio. By José Bonaba, Carlos M. Barberousse and Euclides 
Peluffo. Price, none given. Pp. 68, with 2 illustrations. Montevideo: 
Imprenta “Rosgal,” de Hilario Rosillo, 1941. 


This study of the neuropsychiatric syndrome of typhoid fever in children is 
based on an examination of 41 patients of a total of 970. The syndrome consists 
largely of intense drowsiness, with early meningeal reactions; delirium, and, fre- 
quently, real psychosis. The outlook is good, but death can occur, and sometimes 
there are sequelae. Histologic studies in 1 case showed hypertrophy and hyper- 
plasia of the glia cells in the entire cerebral cortex. Treatment is symptomatic. 





Directory of Pediatric Societies* 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION OF PREVENTIVE PEDIATRICS 
President: Prof. S. Monrad, Dronning Louises B¢grnehospital, Copenhagen, 
Denmark. 
Secretary: Dr. Daniel Oltramare, 15 Rue Lévrier, Geneva, Switzerland. 


INTERNATIONAL CONGRESS OF PEDIATRICS 


President: Dr. Henry F. Helmholz, Mayo Clinic, Rochester, Minn. 

General Secretary: Dr. Kenneth D. Blackfan, 300 Longwood Ave., Boston. 

Assistant Secretary-Treasurer: Dr. Charles F. McKhann, University of Michigan, 
Ann Arbor, Mich. 


Canadian Committee: 
Chairman: Dr. Alan Brown, Hospital for Sick Children, 67 College St., Toronto. 
Secretary: Dr. H. P. Wright, 1509 Sherbrooke St. W., Montreal. 
Place: Boston. Time: Postponed indefinitely. 


INTERNATIONAL CONGRESS FOR THE PROTECTION OF INFANCY 
Secretary: Prof. G. B. Allaria, Corso Bramante 29, Torino 120, Italy. 


FOREIGN 


ARGENTINE PEpIATRIC SoctETY OF BUENOS AIRES 


President: Dr. Martin Ramon Arana, 1809 Rodriguez Pefia, Buenos Aires. 
General Secretary: Dr. Alfredo Larguia, Cerrito 1179, Buenos Aires. 


BriT1IsH PAEDIATRIC ASSOCIATION 


President: Prof. Charles McNeil, 44 Heriot Row, Edinburgh, Scotland. 
Secretary: Dr. Arthur G. Maitland Jones, 31A Weymouth St., London, W. 1. 


DANISH PEDIATRIC SOCIETY 


President: Dr. E. Lenstrup, Copenhagen. 
Secretary: Dr. E. Gjgrup, Dronning Louises Bgrnehospital, Copenhagen. 


NEDERLANDSCHE VEREENIGING VOOR KINDERGENEESKUNDE 


President: Dr. J. H. G. Carstens, Servaasbolwerk 144, Utrecht, Holland. 
Secretary: Dr. R. P. van de Kasteele, Laan van Poot 340, ’s Gravenhage, Holland. 
Place: Different places. Time: Three times a year. 


PAEDIATRICKY SPOLOK NA SLOVENSKU 


President: Dr. A. J. C. Chura, Lazaretska 11, Bratislava. 
Secretary: Dr. P. Rados, Lazaretska 6, Bratislava. 
Place: Pediatric Clinic, University Bratislava. Time: Six times a year. 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 
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Roya Society OF MEDICINE, SECTION FOR THE STUDY OF DISEASE 
IN CHILDREN 
President: Dr. E. A. Cockayne, 98 Harley St., London, W. 1, England. 
Secretary: Dr. R. Lightwood, 86 Brook St., London, W. 1, England. 
Place: 1 Wimpole St., London. Time: Fourth Friday of each month, 4:15 p. m. 


PALESTINE JEWISH MEDICAL ASSOCIATION, SECTION OF PHYSICIANS 
OF CHILDREN’S DISEASES 


President: Prof. S. Rosenbaum, 26 Bialikstr., Tel Aviv. 
Secretary: Dr. A. Briinn, 9 Maazestre, Tel Aviv. 


SocieDAD CUBANA DE PEDIATRIA 
President: Dr. Clemente Inclan Costa, Manrique 48, Habana. 
Secretary: Dr. Serafin Falcon Lopez, Calle B No. 356, Vedado, Habana. 
Place: Catedra de Clinica Infantil, Hospital Mercedes, Habana. Time: Last 
Wednesday of every month. 


SOcIEDAD MEXICANA DE PEDIATRIA 


President: Dr. Fernando Lopez Clares, 12/a. Medellin 191, Mexico City. 
Secretary: Dr. Jesus Gomez Pagola, Versalles 64, Mexico City. 


SOCIEDAD VENEZOLANA DE PUERICULTURA Y PEDIATRIA 


President: Dr. Ernesto Vizcarrondo, Venezuela. 
Secretary: Dr. E. Santos Mendoza, Venezuela. 


SoctETE pE PEDIATRIE DE PARIS 
President: Dr. B. Weill-Hallé, 49 Avenue Raymond Poincaré, Paris, France. 
Secretary: Dr. Jean Hallé, 10 bis Rue du Pré aux Clercs, Paris, France. 
Place: Hopitai des Enfants Malades, 49 Rue de Sévres. Time: 4:30 p. m.,, 
third Thursday of every month. 


URUGUAYAN SOCIETY OF PEDIATRICS 


President: Dr. Conrado Pelfort, Av. 18 de Julio 1246, Montevideo. 
Secretary: Dr. Héctor Mourigan, Av. 18 de Julio 2175, Montevideo. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, 
SECTION ON PEDIATRICS 


Chairman: Dr. Philip M. Stimson, 25 Claremont Ave., New York. 
Secretary: Dr. Hugh L. Dwyer, 315 Alameda Rd., Kansas City, Mo. 
Place: Atlantic City. 


AMERICAN ACADEMY OF PEDIATRICS 


President: Dr. Richard M. Smith, 66 Commonwealth Ave., Boston. 

Secretary: Dr. Clifford G. Grulee, 636 Church St., Evanston, III. 

Place: Statler Hotel, Boston. Time: Oct. 9-11, 1941. 

Region I. Place: Bellevue-Stratford Hotel, Philadelphia. Time: April 1-3, 1942. 
Region III. Place: Hotel Cleveland, Cleveland. Time: May 14-16, 1942. 

Region IV. Place: Ambassador Hotel, Los Angeles. Time: April 23-25, 1942. 


AMERICAN HosPITAL ASSOCIATION, CHILDREN’S HosPITAL SECTION 


Chairman: Dr. D. L. Richardson, 593 Eddy St., Providence, R. I. 
Secretary: Dr. Joelle C. Hiebert, 299 Main St., Lewiston, Maine. 










DIRECTORY 












AMERICAN PEDIATRIC SOCIETY 


( 
President: Dr. Edwards A. Park, Johns Hopkins Hospital, Baltimore, Md. : 
Secretary-Treasurer: Dr. Hugh McCulloch, 325 N. Euclid Ave., St. Louis. | 





CANADIAN SOCIETY FOR THE STuDY OF DISEASES OF CHILDREN 


President: Dr. L. M. Lindsay, 815 Medical Arts Bldg., Montreal. 
Secretary-Treasurer: Dr. Elizabeth Chant Robertson, Hospital for Sick Children, 
Toronto. 


Place: Brockville, Ontario. Time: June 14, 1941. 














SociETY FOR PEDIATRIC RESEARCH 


President: Dr. George M. Guest, Children’s Hospital, Cincinnati. i 
Secretary: Dr. Mitchell I. Rubin, 1740 Bainbridge St., Philadelphia. 


SECTIONAL 





INTERMOUNTAIN PEDIATRIC SOCIETY 


President: Dr. Eugene Smith, 385-24th St., Ogden, Utah. 

Secretary-Treasurer: Dr. W. C. Cheney, 837 Boston Bldg., Salt Lake City. ij 
Place: Salt Lake City General Hospital. Time: First Thursday of each month, 
8 p. m. 













NEw ENGLAND PEpIATRIC SOCIETY 


President: Dr. R. Cannon Eley, 319 Longwood Ave., Boston. " if 
Secretary-Treasurer: Dr. James Marvin Baty, 319 Longwood Ave., Boston. 

Place: Boston Medical Library. Time: Four meetings a year, occurring from 
September to May. 








NortH Paciric Pepratric Society 
President: Dr. S. G. Henricke, 4215 N. E. Hancock St., Portland, Ore. 


Secretary: Dr. J. S. Backstrand, 333 Wyatt Court, Salem, Ore. 
Place: Vancouver, B. C. Time: June 21, 1941. 









Rocky MountTAIN PeEpratric Society 
President: Dr. Donn Barber, 802%4-8th Ave., Greeley, Colo. 

Secretary: Dr. Kenneth Schmidt, Republic Bldg., Denver. 

Place: Children’s Hospital, Denver. Time: First Saturday of each month from 
September to May, inclusive, 7:30 p. m. 








SouTHERN MEDICAL ASSOCIATION, SECTION OF PEDIATRICS 


Chairman: Dr. Harvey F. Garrison, 319 E. Capitol St., Jackson, Miss. 
Secretary: Dr. Warren W. Quillian, 227 Aragon Ave., Coral Gables, Fla. 


STATE 


ALABAMA PEDIATRIC SOCIETY 


President: Dr. M. V. Adams, 803 Government St., Mobile. 
Secretary-Treasurer: Dr. William R. Britton, 4 Catoma St., Montgomery. 
















ARKANSAS STATE PEDIATRIC ASSOCIATION 


Chairman: Dr. C. B. Billingsley, 1425 N. 11th St., Fort Smith. 
Secretary: Dr. R. E. Weddington, 1425 N. 11th St., Fort Smith. 





CALIFORNIA STATE MeEpicaL Society, SECTION ON PEDIATRICS 


Chairman: Dr. William Belford, 233 A St., San Diego. 
Secretary: Dr. John J. Miller Jr., 2398 Sacramento St., San Francisco. 
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FioripaA STATE PepratRic SoOcIETY 


President: Dr. Warren W. Quillian, 227 Aragon Ave., Coral Gables. 
Secretary: Dr. George N. Leonard, 605 Lincoln Rd., Miami Beach. 
Place: Concurrent with state association meeting at time of convention. 


GEoRGIA PEDIATRIC SOCIETY 


President: Dr. R. C. McGahee, 1345 Greene St., Augusta. 
Secretary-Treasurer: Dr. Don F. Cathcart, 478 Peachtree St. N. E., Atlanta. 


HEZEKIAH BEARDSLEY PEDIATRIC CLUB OF CONNECTICUT 


President: Dr. D. C. Darrow, 789 Howard Ave., New Haven. 
Secretary: Dr. Joseph L. Hetzel, 103 N. Main St., Waterbury. 
Time: Three meetings a year. 


ILLINOIS STATE MeEpIcAL Society, SECTION ON PEDIATRICS 


Chairman: Dr. Orville Barbour, 331 Fulton St., Peoria. 
Secretary: Dr. Craig Butler, 715 Lake St., Oak Park. 


INDIANA STATE PEDIATRIC SOCIETY 


President: Dr. K. T. Knode, 1105 E. Jefferson Blvd., South Bend. 
Secretary-Treasurer: Dr. Mathew Winters, 621 Hume Mansur Bldg., Indianapolis. 
Time: Two meetings a year. 


Iowa Pepratric Society 


President: Dr. Morgan J. Foster, 837 Higley Bldg., Cedar Rapids. 
Secretary-Treasurer: Dr. Arnold M. Smythe, 406-6th Ave., Des Moines. 


LouISIANA STATE PEDIATRIC SOCIETY 


President: Dr. Julian Graubarth, 3431 Prytania St., New Orleans 
Secretary-Treasurer: Dr. W. C. Rivenbark, 3503 Prytania St., New Orleans. 


MeEpIcaL Society oF STATE OF NEw YorK, SECTION ON PEDIATRICS 


Chairman: Dr. Norman L. Hawkins, 11 Public Sq., Watertown, N. Y. 
Secretary: Dr. William J. Orr, 135 Linwood Ave., Buffalo. 


MEDICAL SOCIETY OF THE STATE OF PENNSYLVANIA, PEDIATRIC SECTION 
Chairman: Dr. John D. Sturgeon Jr., 22 N. Gallatin Ave., Uniontown. 
Secretary: Dr. Elwood W. Stitzel, 403 Central Trust Bldg., Altoona, Pa. 
Place: Pittsburgh. Time: Sept. 29-Oct. 2, 1941. 


MICHIGAN STATE MeEpicat Society, PepIATRIC SECTION 


Chairman: Dr. Harry Towsley, University of Michigan Hospital, Ann Arbor. 
Secretary: Dr. Leon DeVel, 110 E. Fulton, Grand Rapids. 


MississipP1 STATE PEDIATRIC SOCIETY 
President: Dr. Harvey F. Garrison Jr., 315 E. Capitol Pl., Jackson. 
Secretary: Dr. Guy Verner, 126 N. Congress St., Jackson. 


NEBRASKA PEpIATRIC SOCIETY 
President: Dr. J. C. Iwersen, 236 Medical Arts Bldg., Omaha. 
Secretary-Treasurer: Dr. Elmer W. Bantin, 440 Aquila Court Bldg., Omaha. 
Place: As announced by Committee. Time: Third Thursday of each month from 
October to June, inclusive. Dinner at 6 p. m. 





DIRECTORY 


NEW HAMPSHIRE PEDIATRIC SOCIETY 


President: Dr. MacLean J. Gill, 14 N. State St., Concord. 
Secretary-Treasurer: Dr. Ursula G. Sanders, 46 Pleasant St., Concord. 
Time: Twice yearly. 


NortH CAROLINA PEDIATRIC SOCIETY 


President: Dr. Thomas M. Watson, Greenville. 
Secretary: Dr. Frederick B. Haar, Greenville. 


OKLAHOMA STATE PEDIATRIC SOCIETY 


President: Dr. Ben H. Nicholson, 301 N. W. 12th St., Oklahoma City. 

Secretary: Dr. Luvern Hays, 108 W. 6th St., Tulsa. 

Place: Oklahoma Club. Time: 6:30 p. m., fourth Friday of each alternate month 
from September to May, inclusive. 


SoutH CaroLtina Pepratric Society 
President: Dr. R. B. Josey, 1517 Hampton Ave., Columbia. 
Secretary-Treasurer: Dr. Wilson Ball, South Carolina State Health Dept., 
Columbia. 


TENNESSEE STATE PEDIATRIC SOCIETY 


President: Dr. Kinsey M. Buck, 1193 Madison Ave., Memphis. 
Secretary: Dr. Gilbert Eblen, 611 W. Main Ave., Knoxville. 


Texas PepIatTRic SocrETY 


President: Dr. P. E. Luecke, 4105 Live Oak St., Dallas. 
Secretary-Treasurer: Dr. John Ashby, 3610 Fairmount Ave., Dallas. 


VIRGINIA PeEpIaATRIC SOCIETY 


President: Dr. John M. Bishop, 511 Medical Arts Bldg., Roanoke. 
Secretary: Dr. Edwin A. Harper, 301 Rivermont Ave., Lynchburg. 


WEstT Vircinia STATE MEDICAL Society, SECTION ON PEDIATRICS 


President: Dr. Theresa O. Snaith, 450 Center Ave., Weston. 
Secretary: Dr. Henrietta L. Marquis, 211 Bair Bldg., Beckley. 


LOCAL 


ACADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 


Chairman: Dr. J. D. Nourse, 10515 Carnegie Ave., Cleveland. 

Secretary: Dr. I. B. Silber, 10465 Carnegie Ave., Cleveland. 

Place: Cleveland Medical Library Bldg. Time: October, December, February 
and April. 


ACADEMY OF MEDICINE, ToroNTO, SECTION OF PEDIATRICS 


President: Dr. I. Nelles Silverthorne, 170 St. George St., Toronto, Canada. 
Secretary: Dr. G. P. Hamblin, 2333 Bloor St. W., Toronto, Canada. 


Bronx Pepratric Society 


President: Dr. David Greene, 910 Grand Concourse, New York. 

Secretary: Dr. F. E. Chick, 2325 University Ave., New York. 

Place: Concourse Plaza Hotel, 161st St. and Grand Concourse. Time: Every 
second Wednesday of each month, except June, July, August and September. 





906 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


BROOKLYN ACADEMY OF PEDIATRICS 
President: Dr. John A. Monfort, 861 Carroll St., Brooklyn. 
Secretary: Dr. Walter Coles, 604-2d St., Brooklyn. 
Place: Kings County Medical Society Bldg. Time: Fourth Wednesday of each 
month, except May, June, August and September. 


CENTRAL NEw York PEDIATRIC CLUB 


President: Dr. Frank van der Bogert, 111 Union St., Schenectady. 
Secretary: Dr. Frank J. Williams, 58 S. Swan St., Albany. 
Places: Various cities in New York. Time: Third Tuesday of April and 


September. 


Cuicaco Pepratric Society 


President: Dr. James H. Wallace, 715 Lake St., Oak Park, III. 

Secretary: Dr. Henry G. Poncher, 1819 W. Polk St., Chicago. 

Place: Children’s Memorial Hospital, 710 Fullerton Ave. Time: Third Tuesday 
of each month, October to May, inclusive. 


DALLAS PEDIATRIC SOCIETY 
President: Dr. Edgar Loomis, 351 W. Jefferson Ave., Dallas, Texas. 
Secretary-Treasurer: Dr. John E. Ashby, 3610 Fairmont Ave., Dallas, Texas. 
Place: Bradford Baby Hospital. Time: 1 p. m., second and fourth Saturdays of 
each month. 


Detroit PEDIATRIC SOCIETY 


President: Dr. Marsh M. Poole, 773 Fisher Bldg., Detroit, Mich. 

Secretary: Dr. Donald J. Barnes, 773 Fisher Bldg., Detroit, Mich. 

Place: Wayne County Medical Society. Time: 8:30 p. m., first Wednesday of 
each month from October to June, inclusive. 


Futton County Mepicat Society, Pepiatric Section (ATLANTA, GA.) 
Chairman: Dr. Don F. Cathcart, 478 Peachtree St. N. E., Atlanta. 
Secretary: Dr. Harry Lange, 478 Peachtree St. N. E., Atlanta. 
Place: Academy of Medicine, 38 Prescott St. N. E. Time: Second Thursday 
of each month from October to April, 8 p. m. 


Houston PEDIATRIC SOCIETY 


President: Dr. Thomas J. Donovan, 3820 Fannin St., Houston, Texas. 
Secretary: Dr. Raymond Cohen, 2300 Caroline St., Houston, Texas. 
Place: Houston Club. Time: Third Monday of each month. 


Kansas City (Missourt) Pepratric Society 
President: Dr. John Aull, 1103 Grand Ave., Kansas City. 
Secretary: Dr. George Herrman, 1107 Bryant Bldg., Kansas City. 
Place: Kansas City General Hospital. Time: On call. 


Los ANGELES County MEpicaL AssocIATION, PEDIATRIC SECTION 


President: Dr. Alonzo Cass, 1908 Wilshire Blvd., Los Angeles. 

Secretary-Treasurer: Dr. Gladys Patric Shahovitch, 3936 Roderick Rd., Los 
Angeles. 

Place: Los Angeles County Medical Headquarters, 1925 Wilshire Blvd. Time- 
Second Monday of February, April, June, October and December. 
















DIRECTORY 


MEDICAL SOCIETY OF THE COUNTY OF KINGS AND THE ACADEMY OF 
MEDICINE OF BROOKLYN, PEDIATRIC SECTION 


President: Dr. Sydney Nussbaum, 247 Ocean View Ave., Brooklyn. 
Secretary: Dr. Harry S. Bikoff, 850 St. Marks Ave., Brooklyn. 
Place: 1313 Bedford Ave., Brooklyn. Time: 9:00 p. m., fourth Monday of each fi 
month, October to April, inclusive. 















MEDICAL SOCIETY OF THE COUNTY OF QUEENS, INC., SECTION ON PEDIATRICS 


Chairman: Dr. A. A. Trivilino, 88-07-150th St., Jamaica, N. Y. 
Secretary-Treasurer: Dr. Edith A. Mittell, 144-38th Ave., Flushing, N. Y. 

Place: Queens County Medical Bldg., Forest Hills, N. Y. Time: Third Monday 
of October, January, March and May. 





MEDICAL SoOcIETY OF THE District oF CoLUMBIA, SECTION ON PEDIATRICS 


President: Dr. Harry A. Ong, 1801 I St. N. W., Washington, D. C. F 

Secretary-Treasurer: Dr. William F. Burdick, 5402 Connecticut Ave. N. W., . 
Washington, D. C. ‘ 

Place: Medical Society Bldg., 1718 M St. N. W. Time: 8 p. m., fourth Thursday 

of every month. 









MEMPHIS PEDIATRIC SOCIETY 


President: Dr. E. C. Mitchell, 1073 Madison Ave., Memphis, Tenn. 
Secretary-Treasurer: Dr. Harry Jacobson, 1193 Madison Ave., Memphis, Tenn. 
Place: John Gaston Hospital. Time: Quarterly. 














MILWAUKEE PepraTric SOCIETY 


President: Dr. R. P. Schowalter, 411 E. Mason St., Milwaukee. 

Secretary-Treasurer: Dr. George H. Wegmann, 2650 W. Hopkins St., Milwaukee. 
Place: Children’s Hospital. Time: Second Wednesday of each alternate month, 
beginning with February. 





New York ACADEMY OF MEDICINE, SECTION OF PEDIATRICS 


Chairman: Dr. Leslie O. Ashton, 850 Park Ave., New York. 
Secretary: Dr. Alfred Langmann, 108 E. 68th St., New York. 
Place: New York Academy of Medicine, 2 E. 103d St. Time: Second Thursday 
of each month from October to May, inclusive, 8:30 p. m. 








NorTHERN CALIFORNIA AFFILIATES 


President: Dr. Crawford Bost, 490 Post St., San Francisco. 
Secretary: Dr. William A. Reilly, 384 Post St., San Francisco. 
Time: Second Thursday of September, November, January, March and May. 








NORTHWESTERN PEDIATRIC SOCIETY 


President: Dr. Harold Flanagan, 711 Lowry Medical Arts Bldg., St. Paul, Minn. 
Secretary-Treasurer: Dr. George B. Logan, Mayo Clinic, Rochester, Minn. 

Place: Minneapolis, St. Paul, Duluth and Rochester. Time: January, April, July 
and October. 






OKLAHOMA City Pepratric Society 
President: Dr. J. Byron Snow, 1200 N. Walker St., Oklahoma City. 


Secretary: Dr. G. R. Felts, 1200 N. Walker St., Oklahoma City. 
Place: Oklahoma Club. Time: Fourth Friday of each alternate month. 
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PHILADELPHIA PEDIATRIC SOCIETY 
President: Dr. Philip S. Barba, 222 W. Harvey St., Germantown, Pa. 
Secretary: Dr. Aims C. McGuinness, Children’s Hospital, 1740 Bainbridge St., 
Philadelphia. 
Place: College of Physicians, 19 S. 22d St. Time: Second Tuesday of each month 
from October to April, inclusive. 


PitTsBURGH PeEpIATRIC SOCIETY 


President: Dr. E. L. Piper, 3200-5th Ave., Pittsburgh. 

Secretary-Treasurer: Dr. Carl Ruder, 646 Washington Rd., Mount Lebanon, 
Pittsburgh. 

Place: Pittsburgh Academy of Medicine. Time: Second Friday, alternate month 
from October to June, inclusive. 


RICHMOND PEDIATRIC SOCIETY 
President: Dr. Louise Fry Galvin, 214 S. Boulevard, Richmond, Va. 
Secretary-Treasurer: Dr. Herman W. Farber, 501 E. Franklin St., Richmond, Va. 
Place: Richmond Academy of Medicine, 1200 E. Clay St. Time: 8 p. m., third 
Thursday of each month, except June, July and August. 


RocHESTER PEDIATRIC SOCIETY 
President: Dr. Herbert Soule, 122 Rutgers St., Rochester, N. Y. 
Secretary-Treasurer: Dr. Jerome Glaser, 300 S. Goodman St., Rochester, N. Y. 
Place: Rochester Academy of Medicine or arrangement by program committee. 
Time: Third Friday of each month from October to May. 


St. Louis Pepiatric Socrety 
President: Dr. Max Deutch, 634 N. Grand Blvd., St. Louis. 
Secretary-Treasurer: Dr. Peter G. Danis, 634 N. Grand Blvd., St. Louis. 
Place: St. Louis Medical Society Bldg. Time: First Friday of each month from 
October to June. 
SEATTLE PEDIATRIC SOCIETY 


President: Dr. H. L. Moon, 1700-36th Ave., Seattle. 

Secretary: Dr. L. Bradford Ostrom, Medical Dental Bldg., Seattle. 

Place: College Club. Time: Third Friday of each month from September to June 
at 6: 30 p. m. 


SOUTHWESTERN PEDIATRIC SOCIETY 


President: Dr. Norman Nixon, 1136 W. 6th St., Los Angeles. 

Secretary: Dr. Donald C. Shelby, 3780 Wilshire Blvd., Los Angeles. 

Place: Jonathan Club of Los Angeles. Time: First Wednesday in January, March 
May, September and November. 


UNIVERSITY OF MICHIGAN PEDIATRIC AND INFECTIOUS DISEASE SOCIETY 
President: Dr. Campbell Harvey, 35 W. Huron St., Pontiac, Mich. 
Secretary: Dr. Harry A. Towsley, University of Michigan, Department of Pedi- 
atrics and Communicable Diseases, Ann Arbor, Mich. 
Time: Autumn, 1941. 


WESTCHESTER County Mepicat Society, Pepratric Section (New York) 
President: Dr. John B. Ahouse, 27 Ludlow St., Yonkers, N. Y. 
Secretary-Treasurer: Dr. Elvira Ostlund, 64 Highland Rd., Rye. 

Place: Grasslands Hospital, Valhalla, N. Y. Time: Third Thursday in October, 
December, February and April. 





